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INTRODUCTION 
This  r e p o r t  c o v e r s  t h e  second and t h i r d  phases  of f i e l d  
work d u r i n g  t h e  summers o f  1976 and 1977 f o r  t h e  Resources 
B a s i c  I n v e n t o r y  o f  t h e  C r a t e r  D i s t r i c t  of Ha leaka la  N a t i o n a l  
Park .  The f i r s t  phase ,  c o v e r i n g  2 3  l o c a l i t i e s ,  was r e p o r t e d  
on a s  CPSU/UH T e c h n i c a l  Repor t  # 9 ,  "Ha leaka la  N a t i o n a l  Park 
Resources B a s i c  I n v e n t o r y  1975: N a r r a t i v e  Repor t . "  
I n f o r m a t i o n  i s  p r e s e n t e d  f o r  35 l o c a l i t i e s  i n  t h e  C r a t e r  
D i s t r i c t ,  i n c l u d i n g  a s p e c t ,  t o t a l  c o v e r ,  g e n e r a l  d e s c r i p t i o n ,  
s u b s t r a t e ,  a  d e s c r i p t i o n  o f  s u r r o u n d i n g  a r e a s ,  c l i m a t e ,  and 
number o f  specimens c o l l e c t e d .  Landmarks a s s o c i a t e d  w i t h  
each  s t u d y  a r e a  a r e  i d e n t i f i e d ,  w i t h  g r i d  r e f e r e n c e s ,  
e l e v a t i o n ,  and o t h e r  i n f o r m a t i o n  p rov ided  which w i l l  e n a b l e  
one t o  l o c a t e  an  a r e a  w i t h i n  100 f e e t .  I n  t h e  f u t u r e ,  
t h e r e f o r e ,  it shou ld  be p o s s i b l e  t o  r e v i s i t  p a r t i c u l a r  s i t e s  
s o  t h a t  s p e c i e s  p r e s e n c e  and abundance can  be  compared w i t h  
t h e  p r e s e n t  a s  r e p o r t e d  h e r e .  Comparisons of  t h i s  n a t u r e  
can  be  used t o  d e t e r m i n e  t h e  impact  o f  v i s i t o r s  o r  t o  
e v a l u a t e  t h e  e f f e c t s  o f  s p e c i f i c  r e s o u r c e  management programs,  
e . g . ,  a t t e m p t s  t o  r e e s t a b l i s h  n a t i v e  ecosys tems .  The 
q u a n t i t a t i v e  d e s c r i p t i o n s  o f  t h e  v e g e t a t i o n  i n  each  a r e a  
can  a l s o  be used i n  v e g e t a t i o n  community a n a l y s i s  programs.  
T h i s  i n v e n t o r y  p r o v i d e s  t h e  b a s e l i n e  i n f o r m a t i o n  f o r  
a n n o t a t e d  c a t a l o g u e s ,  t o  be  p u b l i s h e d  s e p a r a t e l y ,  f o r  t h e  
f l o w e r i n g  p l a n t s ,  f e r n s ,  b r y o p h y t e s ,  l i c h e n s ,  b i r d s ,  and 
i n s e c t s .  I n  a d d i t i o n  t o  t h e  g e n e r a l  i n v e n t o r y  o f  t h e  a r e a ,  
s p e c i a l  a t t e n t i o n  h a s  been p a i d  t o  t h e  i d e n t i f i c a t i o n  of  
n a t u r a l  r e s o u r c e  management problems and c o n s i d e r a t i o n  o f  
t h e i r  scope .  These a n a l y s e s  w i l l  be p u b l i s h e d  i n  a  s e p a r a t e  
t e c h n i c a l  r e p o r t  a t  t h e  c o n c l u s i o n  o f  t h e  i n v e n t o r y .  
METHODS AND bnTERIALS 
Seven major  t r a n s e c t s  were sampled i n  t h e  C r a t e r  D i s t r i c t  
( F i g u r e  1 ) .  Study a r e a s  ( F i g u r e  2)  were p r i n c i p a l l y  c o n f i n e d  
t o  t h e s e  t r a n s e c t s .  The r a t i o n a l e  f o r  s t u d y i n g  each s i t e  
i s  e x p l a i n e d  i n  t h e  t e x t .  I n  o r d e r  t o  h e l p  r e a d e r s ,  
F i g u r e  3 shows t h e  l o c a t i o n  o f  p l a c e  names in t h e  C r a t e r  
D i s t r i c t  r e f e r r e d  t o  i n  t h i s  r e p o r t .  
A t  e a c h  s i t e ,  an a r e a  t y p i c a l  o f  t h e  s u r r o u n d i n g  
v a s c u l a r  p l a n t  v e g e t a t i o n  was chosen.  A f t e r  walking th rough  
t h e  a r e a ,  a consensus  of g e n e r a l  o b s e r v a t i o ~ s  w a s  r eached  
c o n c e r n i n g  t h e  c h a r a c t e r i s t i c s  o f  t h a t  ecosys tem.  A l l  
s p e c i e s  p r e s e n t  a r e  r e c o r d e d  i n  t h e  v e g e t a t i o n  l i s t s  a s  
f o l l o w s :  ( 3 )  s p e c i e s  i n  t h e  h i g h e s t  s t r a t u m  a r e  l i s t e d  
f i r s t ,  w i t h  t h o s e  t a x a  i n  lower  s t r a t a  f o l l o w i n g ;  and 
( 2 )  s p e c i e s  w i t h i n  each s t r a t u m  a r e  l i s t e d  i n  d e c r e a s i n g  
o r d e r  a c c o r d i n g  t o  c o v e r .  When t h e  c o v e r  i s  t h e  same o r  
s imply  "+"  ( p r e s e n t ) ,  s p e c i e s  a r e  l i s t e d  a l p h a b e t i c a l l y  
w i t h i n  groups:  Dico ty ledons  f i r s t ,  t h e n  Monsmtyledons  
and P t e r i d o p h y t e s  ( F e r n s ) .  I n  t h e  few s i t e s  where b r y o p h y t e s  
and l i c h e n s  a r e  l i s t e d ,  t h e y  f o l l o w  P t e r i d o p h y t e s .  
The s i t e  and s u r r o u n d i n g  a r e a  were sampled i n t e n s i v e l y  
by t h e  v a r i o u s  s p e c i a l i s t s .  Herbarium s p e c m e n s  were 
c o l l e c t e d  o n l y  where t h e  s p e c i e s  i d e n t i t y  c o u l d  n o t  be  
e s t a b l i s h e d  o r  v e r i f i e d  i n  t h e  f i e l d ,  o r  where t h e  o c c u r r e n c e  
of  a  p a r t i c u l a r  s p e c i e s  i n  a  g i v e n  s i t e  seemed anomalous. 
The i n v e n t o r y  of  t h e  C r a t e r  D i s t r i c t  was n o t  r e s t r i c t e d  
t o  t h e s e  s t u d y  s i t es .  Areas  o f  i n t e r e s t  t o  p e r t i c u l a r  
s p e c i a l i s t s  w e r e  a l s o  s t u d i e d ,  e . g . ,  H6lua S p r i n g ,  l a v a  
t u b e s ,  c l i f f  f a c e s ,  e tc .  
The names o f  f l o w e r i n g  p l a n t s  conform t o  t h o s e  i n  
S t .  John ( 1 9 7 3 ) .  T h i s  usage  d o e s  n o t  imply t h a t  w e  n e c e s s a r i l y  
a g r e e  w i t h  t h a t  taxonomy; however,  it i s  t h e  most comple te  
l i s t  p u b l i s h e d  s o  f a r  on Hawaiian f l o w e r i n g  p l a n t s  and w e  
have conformed w i t h  it t o  a v o i d  c o n f u s i o n .  The F e d e r a l  
R e g i s t e r  l i s t  of  endangered  and t h r e a t e n e d  p l a n t s  (US F i s h  
and W i l d l i f e  S e r v i c e  1976) and Fosberg  and H e r b s t ' s  (1975) 
l i s t  o f  r a r e  and endangered  s p e c i e s  a l s o  u t i l i z e  t h e  names 
p u b l i s h e d  i n  S t .  J o h n ' s  l i s t .  
The common and Hawaiian names a r e  t a k e n  from P o r t e r  
( l 9 7 2 ) ,  S t .  John ( l 9 7 3 ) ,  and Pukui and E l b e r t  ( 1 9 7 1 ) .  However, 
because  o f  s p a c e  l i m i t a t i o n s  w e  c o u l d  n o t  l i s t  a l l  t h e  v a r i a n t s  
g i v e n  f o r  e a c h  s p e c i e s ,  and some names used  l o c a l l y  by n a t i v e -  
speak ing  Hawziians may n o t  be  i n c l u d e d .  Hswaiian o r t h o g r a p h y  
i s  used  on Hawaiian words e x c e p t  where t h e y  a r e  i n c o r p o r a t e d  
i n t o  E n g l i s h  names, e . g . ,  H a l e a k a l a  N a t i o n s 1  Park .  
Maui, 1975-1977.  
rc. 
Figure 

STUDY AREA #23  
Map re fe rence :  156" 13 '  49" W Date s t u d i e d :  -- 1.7 June 1976  
20"  42'  42" N 
Location: S l id ing  Sands T r a i l  about one-half mile  west of 
P u ' u  o  Pele .  
Elevat ion:  8100 f t  (2470 m) 
Aspect: Eas t - fac ing ,  inner  western s lope  of' Ha1eakaI.Z C r a t e r .  
Tota l  vascular  p l a n t  cover:  
-- 
General desc r ip t ion :  The study a rea  i s  s i t u a t e d  on a g e v t l e  
s lope  on uneven t e r r a i n  of lava  formations 2nd ash ,  Very f e w  
p l a n t s  a r e  found i n  t h i s  bar ren  volcanic  landscape. The a rea  
appears very dry ,  beat when the  su r face  c inders  a r e  removed 
from c e r t a i n  a reas  the  ground i s  damp. In suck a reas  the  moss 
Ceratodon purpureus can be seen.  This a rea  can be considered 
rep resen ta t ive  of  many high e leva t ion  vo lcan ic  a r e a s  i n  the 
Cra te r .  Most of the very sparse  vegeta t ion  i s  confined t o  
t h e  rocky lava  outcrops.  
Subs t ra t e  : Lava formations wi th  a  c inder  -Jeneer,  in t e r spe r sed  
with l a r g e  a reas  of ash.  
Surrounding a r e a :  Much more cover i s  found south of the  study 
s i t e  proper ,  toward the  base of the  south wa i l  of the  Cra ter  
( fac ing  n o r t h ) .  The vegeta t ion  on the t a l u s  s lopes of the  
nor th- fac ing  w a l l ,  and the  alluvium below, d i f f e r s  from t h a t  
of the  study s i t e  i n  d i v e r s i t y  and cover .  Present  toward the  
t a l u s  base ,  and n o t  i n  the study s i t e ,  a r e  Eupatorium 
adenophorum, Coprosma ernodeoides,  C. rnontana, Vaccinium 
reticuZatum, and Styphe Zia tameiameiae. The di f fe rence  i n  
vegeta t ion  i n  t h e  two a reas  i s  probably r e l a t e d  t o  the  
a v a i l a b i l i t y  of water .  The t a l u s  i s  expose6 t o  runoff from 
the  c l i f f  f a c e .  
Climate: The c l imate  i s  harsh and dry.  Rarely i s  t h i s  p a r t  
of the  Cra ter  exposed t o  fog r i s i n g  from e i t h e r  the  Ko'ohau 
o r  Kaupb Gaps, and r a i n f a l l  i s  low, not  mcre than 40 inches 
(100 cm) per  yea r .  
Rationale f o r  s tudying a r e a :  This a rea  was chosen as  being 
-- 
r e p r e s e n t a t i v e  of t h e  high e leva t ion  ecosystem present  on 
bar ren  lava  f i e l d s  i n  the  southwestern por t ion  of the  Cra te r .  
I t  a l s o  forms p a r t  of  a  t r a n s e c t  from PalikG t o  the  Observatory. 
Number of specimens c o l l e c t e d :  
- 
Flowering p l a n t s  2 
Ferns 0  
Bryophytes 2 
Lichens 13 
VEGETATION OF STUDY AREA #23 
Stra- % Sta- Species Common Name Cover Beight tus turn 
1 m R a i l l i a r d i a  r n e n z i e s i i  Na'ena'e + 0.75-  E 
Gray 1.0 rn 
<1 m f i y p o c h a e r i s  r a d i c a t a '  Hairy cat's + 0.2 m X 
L. ear, gosmore 
S i l e n e  h a w a i i e n s i s  . . . . .  + 
Sherf f 
A g r o s t i s  s a n d w i c e n s i s l  Hawaiian bent + 0.3 m E 
Hbd, 
Deschampsia  a u s t r a l i s  . . . . . + 0.75 m E 
Nees ex Steud. 
f. ha l e a k a t a e n s i s  
(Skottsb. ) Skottsb. 
T r i s e t u m  glomeratum'  Pili-uka, + 0 . 3  m E 
(Kunth) T r i n .  in mountain pili, 
Steud. he ' U-pueo 
NOTE; % Cover: + = presence 
Status: E = Endemic, I = Indigenous, X = Exotic 
STUDY AREA #24 
Map re fe rence :  
- 
Date s t u d i e d :  1 7  June 1976 
Location: Al luv ia l  wash 1 . 6  miles (2.6 km) west of Mapalaoa 
on slid in^ Sands-Kapalaoa T r a i l .  
Aspect: S l i g h t  north-facing s lope .  The study a rea  i s  a 
t r a n s i t i o n  zone between the  t a l u s  s lopes a f  the south Cra ter  
w a l l ,  and the  f l o o r  of the  Cra te r .  
Tota l  vascular  p l a n t  cover:  40% 
General desc r ip t ion :  This i s  an area  dominated by 
-- 
It i s  r e l a t i v e l y  l e v e l  and the re  i s  a small i n t e r m i t t e n t  
stream which runs through the  a r e a .  There a r e  a  few s i l v e r -  
swords p r e s e n t ,  one of which was blooming, and severa l  of 
which showed s igns  of browsing. 
Subs t ra t e :  Loose, uncompacted a l l u v i a l  c rnder ,  wi th  small  
( l e s s  than 20 cm diameter) rocks.  
Surrounding a r e a :  South of the  study a rea  on the  nor th- fac ing  
southern wal l  o i  the  Cra ter  i s  t y p i c a l  n a t i v e  scrub.  North 
of the  s i t e  a r e  r ecen t  lava flows. East  and west a r e  a reas  
s i m i l a r  t o  the  study s i t e .  
Climate: The cl imate of t h i s  study s i t e  i s  d ry ,  as fog does 
no t  normally cover t h i s  por t ion  of the  Cra ter  except when the  
cloud cover on the  south s lopes  s p i l l s  over the  Cra ter  r im.  
R a i n f a l l  averages about 40 inches (100 cm) per  yea r .  
Rat ionale  f o r  s tudying a r e a :  This a rea  was considered f a i r l y  
t y p i c a l  o t  the  a l l u v i a l  a reas  dominated by Pter idium. Such 
a reas  can be cont ras ted  with scrub on the  t a l u s  s l o p e s ,  Cra ter  
w a l l ,  and Crater  f l o o r .  Pteridium-dominated a reas  on the  
Cra ter  wal l  a r e  s i m i l a r  i n  composition t o  t h i s  s i t e  though 
the s u b s t r a t e  and s lope  d i f f e r s ;  however, i n  each of the  a reas  
where Pteridium i s  the  dominant s p e c i e s ,  the  s u b s t r a t e  i s  
loose and somewhat uns table .  The a r e a  i s  a l s o  p a r t  of a 
t r a n s e c t  running from the Pal ikh  a r e a  t o  t h e  Observatory. 
Number of specimens c o l l e c t e d :  
Flowering p lan t s  0 
Ferns 0  
Bryophytes 0  
Lichens 4  
1-5m Coprosma montana Hbd. 
<l m P t e r i d i u m  aqu iZ inum 
( L .  ) Kuhn var. 
decompos i tum (Gaud.) 
Tryon 
Deschampsia  a u s t r a  Z i s  
Nees ex Steud. 
f. haZeakaZaens i s  
(Skottsb. ) Skottsb. 
A r g y r o x i p h i u m  
s a n d w i c e n s e l  DC. 
Hypochaer i s  r a d i c a t a  
L. 
A g r o s t i s  s a n d w i c e n s i s  
Hbd. 
T r i s e t u m  g lomera tum  
(Kunth) Trin. in 
S teud . 
Grimmia ha Zeaka lae  
Reichardt 
bracken fern 
Hinahina, 
'Zhinahina, 
silversword 
Hairy cat1 s 
ear, gosmore 
Hawaiian bent + 
Pili-uka, + 
mountain pili, 
he ' u-pueo 
Moss + 
NOTE: % Cover: + = presence 
Status: E = Endemic, I = Indigenous, X = Ex0ti.c 
'one small plant flowering. 
STUDY 
Map - r e fe rence :  156O 11' 15" 
20" 42 '  25" 
AREA #25 
W Date s tud ied :  18 June 1976 
N 
Location: Slopes behind Kapalaoa Cabin between the  cabin and 
Pu' u  HaieakalZi. 
Elevat ion:  7400-7600 f t  (2260-2320 m). 
Aspect: North-facing s lopes  of south Crater  w a l l .  
Total  vascular  p l a n t  cover:  60% 
General desc r ip t ion :  The lower s lopes  of t h e  southern,  inner  
wal l  of Haleaka13 Cra te r  a r e  r a t h e r  s t eep  and vegeta ted  with 
the  var ious shrubby species  found throughout the Park.  The 
vegeta t ion  i n  the a rea  i s  heavi ly  damaged by goa t s ,  and goat 
t r a i l s  a r e  found around v i r t u a l l y  every p l a n t .  Goats move 
down the s lopes from Pu'u Haleaka13 and the leeward a rea  
ou t s ide  the  Park t o  the  Crater  f l o o r ,  where they graze .  They 
were a l s o  seen obta in ing  water from t h e  Kapalaoa water tanks 
both near  the  cabin and on the h i l l .  
Subs t ra t e :  The s u b s t r a t e  c o n s i s t s  of loose  s o i l  wi th  rock 
outcroppings and i s  f a i r l y  uns tab le .  It i s  not  poss ib le  t o  
walk without  dis lodging rocks and causing s o i l  t o  s l i p .  
Constant use by goats  i s  c e r t a i n l y  very damaging i n  t h i s  
r e s p e c t .  
Surrounding a r e a s :  The surrounding a reas  on t h e  s lopes  a r e  
s i m i l a r  i n  terms of s u b s t r a t e ,  exposure, and spec ies  
composition. On inaccess ib le  rock outcroppings s i lverswords 
(~rgyroxiphium) a r e  p r e s e n t ,  and a f e r n ,  Cys topter i s  s p .  , 
was found i n  a  s h e l t e r e d  a rea  under a  rocky overhang above 
the  study a r e a .  
Climate: The cl imate of t h i s  s i t e  i s  dry wi th  an annual 
r a i n t a l l  averaging 40 inches (100 cm) per year and with very 
l i t t l e  fog i n t e r c e p t i o n .  
Rationale f o r  studying a r e a :  The vegeta t ion  of t h i s  a rea  was 
considered t o  be f a i r l y  t y p i c a l  of the  scrub found on the  
southern Cra ter  w a l l .  This scrub can be compared with scrub 
found elsewhere i n  Haleakala National Park.  The a r e a  formed 
p a r t  of a  t r a n s e c t  from Pu'u MZmane t o  Kapalaoa and beyond. 
Number of specimens c o l l e c t e d  
- 
Flowering p l a n t s  1 
Ferns 0 
Bryophytes 18 
Lichens 32 
VEGETATION OF STUDY AREA #25 
Stra- 9. Sta- Species Common Name Height tus turn 
1-5 m1 S t y p h e  Z ia  t ame iame iae  PGkiawe 20 1.0- I 
(Cham. ) F. Muell. 1.5 m 
Coprosma montana Hbd. Pilo 
Sophora  c h r y s o p h y  z l a 2  MZmane, -t 2.0- E 
(Salisb. ) Seem. mamani 3.0 m 
<1 rn Deschampsia  a u s t r a l i s  . . . . . 15 0.5 m E 
Nees ex Steud. 
f. haZeakaZ.aens i s  
(Skottsb. ) Skottsb. 
P t e r i d i u m  a q u i l i n u m  ~ilau, 10 0.2 m E 
(L.) Kuhn bracken fern 
var. decompos i tum 
(Gaud. ) Tryon 
HoZcus l a n a t u s  L .  Yorkshire fog, 5 0.3 n X 
velvetgrass 
E p i l o b i u m  c i n e r e u m  Willow herb, + 0.1 m X 
A. Rich. piikZmo1e 
Eupa tor ium  adenophorum2 Maui pZ-makani, + 0.5 m X 
Spreng. white 
thoroughwor t 
F r a g a r i a  c h i l o e n s i s  '6hel0-~a~a, r 0.1 m E 
(L. ) Duch. Hawaiian 
strawberry 
Hypochaer i s  r a d i c a t a  Hairy cat's + 0.1 m X 
L. ear, gosmore 
Oeno thera  s t r i c t a  Evening + 0.2 m X 
Ledeh. in Link primrose 
R a i l l i a r d i a  r n e n z i e s i i 2  Na'ena'e + 0.5 m E 
Gray 
Rumex a c e t o s e l l a  L .  Sheep sorrel + 0.1 m X 
!l'etramoZopium h u m i l e  Alpine r 0.1 m E 
(Gray) Hbd. tetramolopium 
V a c c i n i u m  r e t i c u Z a t u m  'Ohel0 + 0.5- E 
Sm. 1.0 m 
L u z u l a  h a w a i i e n s i s  . . . . .  + 0.1 m E 
Buch. 
NOTE: % Cover: + = presence, r = rare in Study Area #25. 
Status: E = Endemic, I = Indigenous, X = Exotic 
' ~ o d o n a e a  absent. 
'on rocky outcroppings. 
STUDY AREA #26 
Map re fe rence :  156" E l '  15" W Date - s tud ied :  18 June 1 9 7 6  
20" 42' 16" N 
Location: Top of r idge  behind Kapalaoa Cabin, and t o  the  south 
of the  r idge  l i n e .  
Elevat ion:  8400 f t  (2560 m) . 
A s p e c t  South-facing s lope  on the  southern wal l  of Haleaka12 
Cra ter .  
Total  vascular  p l a n t  cover:  60% 
- 
General desc r ip t ion :  The study s i t e  i s  very heavi ly  d is turbed  
by goats .  The vegeta t ion  c o n s i s t s  of the  common scrub s p e c i e s ,  
and i s  not  un l ike  scrub areas  elsewhere i n  the  Park.  The 
continuous presence of goats  i n  t h i s  a rea  i s  ev iden t .  
Subs t ra t e :  Subs t ra te  c o n s i s t s  of block rock in te r spe r sed  by 
a  t h i n  s o i l .  
Surrounding a r e a :  The upper s lopes of the  momtain on the  
i n t e r i o r  o i  the  Cra ter  behind Kapalaoa Cabin have much the  
same vegeta t ion  a s  t h a t  of t h e  lower s lopes (Study Area 1/25). 
In places  where the  s u b s t r a t e  i s  very uns table  and c o n s i s t s  
of loose gravel  Pteridium i s  dominant, and the  shrub spec ies  
present  elsewhere a r e  absent .  There a r e  barren a reas  of rock 
outcroppings d i s t r i b u t e d  throughout the  upper p a r t s  of the  
s lope .  The remainder of the  surrounding areas  have a  s i m i l a r  
vegeta t ion  t o  the study s i t e .  
Climate: The cl imate here  i s  dry with about 40 inches (100 cm) 
of r a i n  per year and l i t t l e  exposure t o  fog .  
Rat ionale  f o r  studying a r e a :  The Park boundary extends ou t s ide  
t h e  Cra ter  down the  southern s lopes  of Haleaka13 a  few hundred 
f e e t  and a  sampling of the  a rea  on the  e x t e r i o r  of the  Cra ter  
was needed t o  compare wi th  a reas  wi th in  t h e  C r a t e r .  The a rea  
a l s o  formed p a r t  of a  t r a n s e c t  from Pu'u MZmai~e t o  beyond 
Kapalaoa Cabin. 
Number of specimens c o l l e c t e d :  
- 
Flowering p l a n t s  6 
Ferns 0 
Bryophytes 1 
Lichens 16 
VEGETATION OF STUDY AREA # 2 6  
S t r a -  0, S t a -  S p e c i e s  Common Name Cover Height  tus tum 
1-5 m S t y p h e  Z ia  t ame iame iae  
(Cham. ) F .  Muell.  
Coprosma montana Hbd. 
<1 m P t e r i d i u m  a q u i  Zinurn 
( L .  ) Kuhn v a r .  
decompos i t um  (Gaud. 
Tryon 
Vaeciniurn r e t i c u Z a t u m  
Sm. 
C i r s i u m  vuZgare  ( S a v i )  
Tenore 
Compositae i n d e t .  
Eupa tor ium  adenophorurn 
Spreng.  
Gnapha, Zium purpureum 
L. 
Hypochaer i s  r a d i c a t a  
L .  
Po Zycarpon 
t e t r a p h y  ZZum ( L . )  L .  
A g r o s t i s  avenacea  
G m e l  . 
Piikiawe 
Pi10 
~ I l a u ,  
b racken  f e r n  
Pua-kala , 
b u l l  t h i s t l e ,  
s p e a r  t h i s t l e  
Maui p5-makani, 
w h i t e  
thoroughwort  
P u r p l e  cudweed 
Ha i ry  c a t ' s  
e a r ,  gosmore 
A l l s e e d  
H e  ' u-pueo 
NOTE:  % Cover: + = p r e s e n c e  
S t a t u s :  E = Endemic, I = Ind igenous ,  X = E x o t i c  
STUDY AREA #27  
Map re fe rence :  156O 11' 32" W Date s t u d i e a :  19 June 1976 
20" 4 2 '  37" N 
Location: I n  D e s c h a m p s i a  grassland o f f  Kapalaoa-Sliding 
Sands T r a i l ,  350 yards (320 m) west of Kapalaoa Cabin. 
Elevat ion:  7250 f t  (2200 m) . 
- Aspect: Level,  exposed a r e a .  
Total  vascular  p l a n t  cover:  40% 
General d e s c r i p t i o n :  The study area  i s  s i t u a t e d  on l e v e l  
- 
ground and vegetated wi th  a  tussock grass land.  There i s  
much evidence of grazing by goats which move down the  s lopes  
of the  southern Cra ter  walk i n t o  t h i s  and adjo in ing  Cra ter  
reg ions .  No shrubs a r e  present  i n  the  grassland and the e x o t i c  
composite H y p o c h a e r i s  i s  found under v i r t u a l l y  every clump 
of D e s c h a m p s i a .  I f  no t  browsed the  Deschezmps ia  would provide 
100X cover from the  overlap of t h e  tussocks.  
Subs t ra t e :  Deep cinder-ash s u b s t r a t e .  
Surrounding a r e a :  The study a rea  i s  surrounded t o  the  n o r t h ,  
e a s t ,  and west by r a t h e r  bar ren  lava  flows. South of the  a rea  
i s  the  southern wal l  of Haleaka15 Cra ter  whlch i s  vegetated 
with a  mixed scrub.  
Climate: Dry a rea  wi th  approximately 40 inches (100 cm) r a i n  
per  year and l i t t l e  fog i n t e r c e p t i o n .  
Rationale f o r  studying a r e a :  This pocket of D e s c h a m p s i a  i s  
one of the  b e s t  developed n a t i v e  grassland a reas  i n  the  c e n t r a l  
Crater  region and i t  was surveyed so t h a t  i t  could be compared 
with adjacent  a reas  and o the r  D e s c h a m p s i a  grass lands .  The 
a rea  i s  p a r t  of the t r a n s e c t  running from the Palikfi a rea  t o  
the  Observatory. 
Number of specimens c o l l e c t e d :  
Flowering p lan t s  0 
Ferns 0 
Bryophytes 0 
Lichens 0 
VEGETATION OF STUDY AREA #27 
Stra- % Common Name Cover Sta- Species Height tus tum 
<1 m Deschampsia a u s t r a l i s  
Nees ex Steud. 
f. h a l e a k a l a e n s i s  ' 
(Skottsb. ) Skottsb. 
Hypochaer i s  r a d i c a t a 2  
L. 
Erodium c i c u t a r i u m  
( L . )  L'H&. ex Ait. 
A i r a  c a r y  ophy 2 l e a  L .  
Bromus r i g i d u s 3  Roth 
F e s t u c a  mega ~ u r a  
Nutt . 
Hairy cat's 5 
ear, gosmore 
Heron's bill, r 
filaree 
Sheep sorrel -+ 
Silver + 
hairgrass 
Ripgutgrass + 
Foxtail fescue + 
NOTE: % Cover: + = presence, r = rare in Study Area # 2 7 .  
Status: 2 = Endemic, I = Indigenous, X = Exotic 
 looming . 
2~ound under Deschampsia .  
3~long trail. 
STUDY AREA #28 
Map reference:  Date s tud ied  19 June 1976 
Location: Lava f i e l d  between D e s c h a m p s i a  meadow (Study 
Area #27) and Kapalaoa Cabin. 
Elevat ion:  7250 f t  (2200 m) . 
Aspect: Exposed uneven t e r r a i n  
Total  vascular  p l a n t  cover : (1% 
General d e s c r i p t i o n :  The study a rea  i s  a  barren lava  f i e l d  
t y p i c a l  of many a reas  i n  the  Cra te r .  Only a  few s c a t t e r e d  
a r e  seen i n  t h i s  a r e a .  
Subs t ra t e :  A veneer of ash over an ' a ' s  flow. 
Surrounding a r e a :  There i s  a  Dzschampsia grassland (Study 
Area #21) west of t h i s  s i t e ,  and the  south wa l l  o f  t h e  Cra ter  
i s  south of t h e  s i t e .  North and e a s t  the  t e r r a i n  and vegeta t ion  
a r e  s i m i l a r  t o  the  study s i t e .  
Climate:  Dry a rea  wi th  approximately 40 inches (100 em) r a i n  
per  year and l i t t l e  fog i n t e r c e p t i o n .  
Rat ionale  f o r  studying a r e a :  This barren area  was chosen a s  
a  study s i t e  because i t  i s  t y p i c a l  of much of  the  Cra ter  
reg ion  i n  the  general  v i c i n i t y ,  and can be compared with 
adjacent  vegetated a r e a s .  I t  a l s o  c o n s t i t u t e s  another  segment 
of the  t r a n s e c t  from the  Palikii a rea  t o  the  Observatory. 
Number of specimens c o l l e c t e d :  
Flowering p l a n t s  0  
Ferns 0 
Bryophytes 0 
Lichens 0 
VEGETATION OF STUDY AREA #28 
Stra- 8 Sta- Species Common Name Height tus turn Cover 
- 
(1 m Eupa tor ium  adenophorum 
Spreng. 
Maui pz-makani, + 
white 
thoroughwort 
Hairy cat's + 
ear, gosmore 
Hypochaer i s  r a d i c a t a  
L. 
Oeno thera  s t r i c t a  
Ledeb. in Link 
Evening + 
primrose 
R a i l l i a r d i a  m e n z i e s i i  
Gray 
Sheep sorrel + 
Te t ramo l o p i u m  humi Ze 
Gray (Hbd.) 
Alpine + 
tetramolopium 
A g r o s t i s  s a n d w i c e n s i s  
Hbd. 
Hawaiian bent + 
Deschampsia  a u s t r a Z i s  
Nees ex Steud. 
f .  ha ZeakaZaens i s  
(Skottsb. ) Skottsb. 
T r i s e t u m  g Zomeratum 
(Kunth) Trin. in 
Steud. 
Pili-uka, + 
mountain pi.Li 
he ' u-pueo 
'OwZli'i, + 
spleenwort 
Pe Z laea  t e r n i f o z i a  
(Cav.) Link 
Kalamoho , + 
cliff brake 
NOTE: % Cover: + = presence 
Status: E = Endemic, I = Indigenous, X = Exotic 
STUDY 
Map reference:  156' 11' 27" 
20" 43' 35" 
AREA $129 
W Date s tud ied :  1 9  June 1976 
N 
Surrounding a r e a :  The western s lope  of Pu 'u Mgmane (Study 
Area 1/30) i s  described elsewhere. The vegeta t ion  of the  
r idge  extending from Pu'u MSmane t o  Hanakauhi i s  s i m i l a r  
t o  t h a t  of t h i s  study s i t e ,  though i t  may be even more ba r ren .  
Pu'u Mamane i s  surrounded by f a i r l y  barren lava flows t o  the  
northwest , west ,  south ,  and southeast  , and  by Hanakauhi t o  
the nor th  and e a s t .  
Location: East  s lopes of Pu 'u MZmane cinder  cone. 
Elevat ion:  7500 f t  (2300 m) 
Aspect: East-facing s lope  of c inder  cone, 
T ~ t a l  vascular  p l a n t  cover:  65% 
General desc r ip t ion :  The study s i t e  i s  an open s lope  of the  
Pu'u MZimane cinder  cone. Goat damage i s  f a i r l y  extensive and 
q u i t e  obvious from the  lack of undergrowth, absence of lower 
branches on the  mamane, and abundance of f e c a l  p e l l e t s .  These 
observat ions a r e  i n  d i r e c t  c o n s t r a s t  t o  thc  western s lopes  of 
Pu 'u MBmane (Study Area #30) where f e c a l  p e l l e t s  a r e  fewer, 
the  undergrowth denser ,  and the mamane shrubs have branches 
which reach t o  t h e  ground. Also, i n  c o n t r a s t  with the  
western s lope ,  the  only p e r s i s t e n t  shrub i s  piikiawe. 
Not a l l  of the  d i f fe rences  between the  e a s t  and west s i d e  
of Pu'u Mamane can be a t t r i b u t e d  t o  g o a t s .  The west s i d e  i s  
f requent ly  immersed i n  clouds which a r e  forced up t h e  Ko'olau 
Gap by t h e  tradewinds. Due t o  topographical f e a t u r e s  the  
clouds sweep across  Pu'u Mgmane's west f a c e  only and then move 
i n t o  the c e n t r a l  Cra ter  a r e a .  Thus the  a r e a  i s  subjec ted  t o  
f requent  fog d r i p  and dramatical ly  cooler  temperatures a t  times 
which may i n  p a r t  account f o r  the d i f f e r e n t  vegeta t ion  on the  
e a s t  and.west s lopes .  However, the  impact of goats  should 
n o t  be minimized. The e a s t e r n  s lopes with t h e i r  more r igorous  
cl imate a r e  more suscep t ib le  t o  the negat ive impact of goa t s .  
The a rea  does not  have t h e  p o t e n t i a l  t o  recover r ap id ly  because 
i t s  p roduc t iv i ty  i s  so much lower. 
A comparison of Study Areas 1/29 and 1/30 i s  very i n s t r u c t i v e  
i n  evalua t ing  the impact of f e r a l  goats  i n  the  Cra ter  D i s t r i c t .  
The car ry ing  capaci ty  ( the  number of animals t h a t  a  given a rea  
can support  on a  continuous b a s i s )  of two seemingly s i m i l a r  
a reas  can be dramatical ly  d i f f e r e n t  when t h e i r  p roduc t iv i ty  
and consequent regenera t ive  capaci ty  a r e  marginal.  Very small 
d i f f e rences  i n  t h e i r  environmental parameters can have a  
dramatic e f f e c t  on t h e i r  capaci ty  t o  respond t o  d is turbance .  
Subs t ra t e  : Cinder. 
STUDY AREA #29--Continued 
Climate: Usually exposed but  no t  inf requent ly  i n  contac t  
w m o u d s  i n  t h e  upper p a r t  of Ko'olau Gap. Moisture from 
cloud in te rcep t ion  has no t  been measured. 
Rat ionale  f o r  studying a r e a :  This a rea  was examined so t h a t  
i t  could be com~ared with the  west s i d e  of t h i s  Pu 'u (Study - -  - 
Area # 3 O ) .    he' e a s t  s i d e  i s  joined by a  r idge  t o  ~ a n a k a u h i ,  
and i t  appears t h a t  the goat populations t h e r e  f requent ly  
come down and graze t h i s  s i d e  of Pu'u %mane. The a rea  
forms p a r t  of a t r a n s e c t  from Kilohana t o  Palikii .  
Number of specimens c o l l e c t e d :  
Flowering p lan t s  1 
Ferns 0 
Bryophytes 0 
Lichms 0 
VEGETATION OF STUDY AREA # 2 9  
S t r a -  S t a -  S p e c i e s  Common Name tum % Heigh t  tus Cover 
1-5m Styphelia tameiameiae Pfikiawe 5 1 . 5  m I. 
(Cham. ) F.Muel1. 
<1 m Deschampsia australis . . . . . 35 . 5  an E 
Nees e x  S teud .  
f .  haleakalaensis 
( S k o t t s b .  ) S k o t t s b .  
Pteridium aquilinum ~ T l a u ,  2 0 . 2  m E 
( L . )  Kuhn v a r .  b racken  f e r n  
decompositum (Gaud.) 
Tryon 
Hypochaeris radicata Hai ry  c a t ' s  5 0 . 1  m X 
L.  e a r ,  gosmore 
Festuea megalura F o x t a i l  f e s c u e  5 0.1  m X 
N u t t .  
Rumex acetoseZla L. Sheep s o r r e l  + 0 .1  m X 
Carex macloviana S t .  Malo ' s  + 0 .1  m I 
D'Urv. v a r .  subfusca sedge  
( W .  B o o t t )  Kuek. 
N O T E :  8 Cover: + = p r e s e n c e  
S t a t u s :  E = Endemic, I = Ind igenous ,  X = E x o t i c  
STUDY AREA $130 
Map re fe rence :  156' 11 '  36" W Date s t u d i e d :  19 June 1976 
20" 13 '  37" N 
Location: West s i d e  of P u h  MMgane. 
Elevat ion:  7500 f t  (2300 m). 
Aspect: West-facing s lope .  
Total  vascular  p l a n t  cover:  85% 
General d e s c r i p t i o n :  This s i t e  i s  a  well-developed mzmane 
scrub f o r e s t  on well-drained cinder  cone. I t  i s  one of the  
best-developed mZmane f o r e s t s  i n  t h e  Cra te r ,  due i n  p a r t  t o  
the  age of Fu' u  MZmane (which i s  thought r o  be o lde r  than the  
o the r  cones i n  the  Crater)  and i n  p a r t  t o  the  exposure of 
t h i s  Pu 'u  t o  p r e c i p i t a t i o n  and cloud from Ko'olau Gap. The 
g r e a t  number of e x o t i c  spec ies  present  i s  probably a l s o  due 
i n  p a r t  to  the  g r e a t e r  p r e c i p i t a t i o n  i n  t h i s  a r e a  than i n  
o the r  Cra ter  reg ions .  
Subs t ra t e :  Cinder. 
Surrounding a r e a :  The west s i d e  of t h i s  Pu 'u (Study Area $131) 
i s  more sparse ly  vegetated due i n  p a r t  t o  the  e f f e c t s  of goats .  
Pu'u MZmane i t s e l f  i s  surrounded on the  nor th  and e a s t  by 
Hanakauhi, and elsewhere by r a t h e r  barren lava .  
Climate: Usually exposed, but not  inf requent ly  i n  contac t  
with clouds from Ko'olau Gap. 
Rat ionale  f o r  studying a r e a :  This a rea  w a s  s tud ied  as  a 
- 
r ep resen ta t ive  of a  well-developed S o p h o r a  stand i n  the  
C r a t e r .  Study Area # 2 9 ,  which has been more severely inf luenced 
by goat a c t i v i t y ,  can be cont ras ted  with t h i s  a r e a .  I t  a l s o  
forms p a r t  of a  t r ansec t  from PalikO t o  Kilohana. 
Number - of specimens c o l l e c t e d :  
Flowering p l a n t s  6  
Ferns 0 
Bryophytes 13 
Lichens 27 
VEGETATION OF STUDY AREA #30 
Stra- Common Name 8, Sta- Species Height tus tum Cover 
1-5m Sophora chry sophyZZa  Mzmane , 25 2.0- E 
(Salisb. 1 Seem. m'imani 3.0 m 
Coprosma montana Hbd. Pilo 20 2.0 m E 
S t y p h e l i a  t a m e i a m e i a e l  Piikiawe 3 1.0- I 
(Cham. ) F.Muel1. 1.5 m 
R a i l Z i a r d i a  m e n z i e s i i  Na'enase 2 1.0 m E 
Gray 
<1 rn Deschampsia  a u s t r a l i s  . . . . . 15 0.75rn E 
Nees ex Steud. 
f. h a l e a k a l a e n s i s  
(Skottsb. ) Skottsb. 
HoZ,cus l a n a t u s  L. Yorkshire fog, 15 0.25 m X 
velvetgrass 
P t e r i d i u m  aqu iZ inum ~ilau, 5 0.2 rn E 
(L.) Kuhn var. bracken fern 
decompos i t um  (Gaud. ) 
Tryon 
F e s t u c a  mega lu ra  Foxtail fescue 1 0.2 m X 
Nutt. 
C e r a s t i u m  v u l g a t u m  L.  Larger mouseear 4 0.1 m X 
chickweed, 
nehine-hZuli 
E p i l o b i u m  c i n e r e u m  PiikZmole , + 0.1 m X 
A. Rich. willow herb 
Hypochaer i s  r a d i c a t a  Hairy cat's + 0.1 m X 
L. ear, gosmore 
Po%ycarpon  Allseed 
t e t r a p h y  ZZum (L.) L. 
S i Z e n e  g a l Z i c a  L. Small-flowered + 0.1 m X 
catchfly 
S t e n o g y n e  c r e n a t a 2  Crenate-leaved + 3.0 m E 
Gray stenogyne 
A i r a  caryophy  ZZea L. Silver .t 0.1 m X 
hairgrass 
NOTE: % Cover: + = presence 
Status: E = Endemic, I = Indigenous, X = Exotic 
-- 
'occurring toward margins and east side of Pu'u Mamane. 
2 ~ i n e  in mzmane tree, listed as rare and endangered in Federal 
Register (1976), and Fosberg and Herbst (1975). 
VEGETATION OF STUDY AREA #30--Continued 
Stra- Sta- Species tum Common Name Cover % Height tUs 
<I m Bromus r i g i d u s  Roth Ripgutgrass + 0.2 rn X 
Poa p r a t e n s i s  L .  Kentucky + 8.1 m X 
bluegrass 
T r i s e t u m  g lomera tum Pili-uka, + 0.2 m E 
(Kunth) Trin. in mountain pili, 
Steud. he ' u-pueo 
STUDY AREA #31 
Map re fe rence :  156" 11' 07" W Date s tud ied :  1 9  June 1976 
20" 43 '  21" N 
Location: NZimana o  ke Akua 
- 
Elevat ion:  (2230 m). 
Aspect: The t e r r a i n  i s  uneven and severa l  d i f f e r e n t  o r i e n t a t i o n s  
were considered i n  the  study a r e a .  
Total  vascular  p lan t  cover:  75% 
General desc r ip t ion :  The study a rea  i s  apparent ly heavi ly  
a i s t u r b e d  by goats but a l s o  o f t e n  frequented by nene geese.  
A decadent Sophora  f o r e s t  (only o ld  t r e e s  present )  with 
Deschampsia  understory s i m i l a r  t o  t h a t  found &long the  
south-facing wal l  of Haleakal l  Cra ter  i n  the lower p a r t  of  
the  Crys ta l  Cave T r a i l  i s  found i n  the  c r a t e r  of NSmana o  ke 
Akua. Various scrubby species  form an associ2 t ion  on the  
nor thern  extension of the  study s i t e .  
Subs t ra t e :  P a r t  of the  study area  i s  a  c inder  cone, and 
t h e n o r t h e r n  p a r t  of the  s i t e  appears t o  be an o lde r  substratum 
of lavas  r a t h e r  than c inder .  
Surrounding a r e a :  Nzmana o  ke Akua i s  surrounded on the e a s t ,  
south ,  and west by r a t h e r  barren lava  f i e l d s .  To the  nor th  
i t  jo ins  wi th  the nor th  wal l  of Haleaka13 Cra ter  where a  
decadent Sophora  f o r e s t  i s  found. A few p lan t s  of the  r a r e  
Chenopodium o a h u e n s e  v a r .  d i s c o s p e r m a  ( ' l heahea ,  '5weoweo) 
a r e  found where the  nor theas te rn  po in t  of N5mana o  ke Akua 
i n t e r s e c t s  wi th  the  Palikn-Holua T r a i l .  The only Maui 
l o c a l i t y  f o r  the  moss O r t h o t r i c h u m  diaphanum Brid.  i s  i n  
t h i s  a rea .  Goat dis turbance i s  evident  on the  nor th  wal l  
of the  Cra ter  i n  the  Crys ta l  Cave reg ion ,  and goats  from 
t h e r e  come t o  the  study a r e a .  
Climate: The a rea  i s  i n  the  c e n t r a l  Cra ter  region which 
rece ives  approximately 40 inches (100 cm) r a i n  per yea r .  
Rat ionale  f o r  studying a r e a :  This vegetated a r e a  i n  the  
c e n t r a l  Cra ter  region was s tud ied  so t h a t  comparison could 
be made with adjacent  bar ren  areas  and s i m i l a r  vegetated 
areas  elsewhere i n  t h e  Park.  
Number - of specimens c o l l e c t e d :  
Flowering p lan t s  5 
Ferns 0  
Bryophytes 3 
Lichens 1 4  
VEGETATION O F  STUDY AREA # 3 1  
S t r a -  % S t a -  S p e c i e s  Common Name Cover H e i g h t  tus tum 
1-5m Coprosma m o n t a n a  Hbd. 
S o p h o r a  c h r y s o p h y  ZZa 
( S a l i s b .  ) Seem. 
S t y p h e  Z i a  t a m e i a m e i a e  
(Cham.) F .Muel l .  
Dodonaea e r i o c a r p a  
Sm. 
O s t e o m e l e s  
a n t h y  l l i d i f o l i a l  (Sm. ) 
L i r d l .  
S a n t a Z u m  h a l e a k a l a e  ' 
Hbd . 
<1 m D e s c h a m p s i a  a u s t r a l i s  
Nees e x  S t e u d .  
f .  h a l e a k a l a e n s i s  
( S k o t t s b .  ) S k o t t s b .  
P t e r i d i u m  a q u i Z i n u m  
( L .  ) Kuhn var . 
d e c o m p o s i t u m  (Gaud.)  
Tryon 
A n a g a Z Z i s  a r v e n s i s  L .  
C e r a s t i u m  v u l g a t u m  L. 
C i r s i u m  v u l g a r e  ( S a v i )  
Tenore  
E p i l o b i u m  c i n e r e u m  
A. R ich .  
E u p a t o r i u m  a d e n o p h o r u m  
Spreng  . 
H y p o c h a e r i s  r a d i c a t a  
L .  
L a p s a n a  c o m m u n i s l  L .  
'Avalit i
ku-ma- kua 
" le i ,  
Hawaiian 
hawthorn 
I l i - a h i ,  
Haleaka15 
sandalwood 
~ i l a u ,  10  
b r a c k e n  f e r n  
S c a r l e t  + 
p i m p e r n e l  
L a r g e r  mouseear  + 
chickweed,  
n e h i n e - h Z u l i  
Pua -ka la ,  + 
b u l l  t h i s t l e ,  
s p e a r  t h i s t l e  
Piikamole, + 
w i l l o w  h e r b  
Maui pZ-makarii, + 
w h i t e  
tho roughwor t  
H a i r y  c a t ' s  + 
ear ,  gosmore 
Nipp lewor t  I 
N O T E :  % Cover:  + = p r e s e n c e  
S t a t u s :  E = Endemic, I = I n d i g e n o u s ,  X = E x o t i c  
-- 
' ~ o c a t e d  on  t h e  n o r t h e r n  e x t e n s i o n  o f  NZmana o k e  Akua c i n d e r  
cone .  
VEGETATION OF STUDY AREA #31--Continued 
S t r a -  % S t a -  S p e c i e s  Common Name Cover He igh t  tus tum 
<1 m Oenothera stricta 
Ledeb. i n  Link 
Sisymbrium offieinale 
(L.) s c o p .  
Bromus rigidus Roth 
Festuca megalura 
N u t t .  
Holcus lanatus L. 
Poa pratensis L. 
Trisetum glomeratum 
(Kunth) T r i n .  i n  
S teud .  
Pe llaea ternifo Zia 
(Cav.) Link 
Evening 
p r imrose  
Sheep s o r r e l  
Hedge mustard  
R i p g u t g r a s s  
F o x t a i l  f e s c u e  
Yorksh i re  f o g ,  
v e l v e t g r a s s  
Kentucky 
b l u e g r a s s  
P i l i - u k a ,  
mountain p i l i ,  
he ' u-pueo 
Kalamoho, 
c l i f f  b r a k e  
STUDY AREA #32 
Map reference:  156O 10'  04" W Date s t u d i e d :  - 20 June 1976 
20" 42' 23" N 
Location: C l i f f  face  above stream bed--upper west Kaup6 Gap. 
Elevat ion:  6200 f t  (1890 m) 
Aspect: East-facing cliff--becomes shaded e a r l y  i n  the  
af te rnoon.  
Total  vascular  p l a n t  cover:  40% 
- 
General d e s c r i p t i o n :  The study s i t e  i s  a  v e r t i c a l  c l i f f  
inaccess ib le  by goats  and the re fo re  i s  r i c h  i n  spec ies .  
'Ohi 'a  i s  seen hanging from the  wal l s  of t h e  c l i f f  along 
with many o the r  spec ies  t h a t  a r e  p resen t ly  not  seen i n  the 
Cra te r .  The spec ies  composition of t h i s  s i t e  i s  apparent ly 
s u f f i c i e n t  t o  support  a  population of 'Apapane ( ~ i m a t i o n e  
sanguinea sanguinea) not  seen elsewhere i n  t h i s  p a r t  of 
the  Cra te r .  
Subs t ra t e  : Rock. 
Surrounding a r e a :  The t a l u s  s lopes  below the  study 
s i t e  c o n s i s t  of l a r g e  ~ i e c e s  of b recc ia .  Pteridium aquilinum 
(kzlau) provided 40% cbver on these s l o p e s ,  and ~ e s t u c a  
megalura ( f o x t a i l  fescue)  10% f o r  a  t o t a l  cover of 50%. 
Upslope of the  lower c l i f f  face  the  a rea  appeared t o  have che 
same species  composition a s  t h e  study s i t e , b u t  i t  would be 
extremely i n t e r e s t i n g  t o  examine these c l i f f s  more c a r e f u l l y ,  
East  of the  study s i t e  i s  mixed scrub (Study Area #33) which 
i s  heavi ly  damaged by goa t s .  A few ' 8 h i ' a  t r e e s  a r e  found 
on the  banks of the  l a r g e  i n t e r m i t t e n t  stream a t  t h e  foo t  
of the  t a l u s  s lopes .  
Climate: Annual r a i n f a l l  approximately 40 iqches (100 cm). 
A harsh ,  hot environment, inf requent ly  shadsd by cloud.  
Rat ionale  f o r  studying a r e a :  This a rea  i s  un l ike  s i m i l a r  
ad jo in ing  a reas  i n  both spec ies  composition and i n  i t s  
s u b s t r a t e .  I t  i s  one of the  few loca t ions  i n  the Park t h a t  
i s  pro tec ted  from the  ravages of the f e r a l  goa t s ,  and we 
were only a b l e  t o  sample the lower p a r t s  of t h e  c l i f f  which 
a r e  l i k e l y  a l s o  access ib le  by goa t s .  The a r e a  can be 
compared with goa t - in fes ted  a r e a s ,  and the re fo re  the  damage 
by goats  i n  o the r  a reas  could be assessed .  
Number of specimens c o l l e c t e d :  
-- 
Flowering p l a n t s  9  
Ferns 2 
Bryophytes 0  
Lichens 16 
VEGETATION OF STUDY AREA #32 
S t r a -  % Common N a m e  S t a -  S p e c i e s  tum H e i g h t  tus Cover 
1 - 5 m  M e t r o s i d e r o s  s p .  1 
<1 m S t y p h e l i a  t ame iame iae  
(Cham. ) F - M u e l l .  
A r t e m i s i a  m a u i e n s i s  
(Gray)  S k o t t s b .  
B i d e n s  s p .  2 
Cerask ium  vuZgatum L .  
Eupn to r ium  adenophorum 
Spreng.  
Euphorb ia  c e  l a s t r o i d e s  
B o i s s .  i n  A. DC. 
v a r .  a m p l e e t e n s  S h e r f f  
Gnapha l i u m  purpureum L. 
H y p o c h a e r i s  r a d i c a t a  
L .  
LobeZia  grayana  E.Wimm. 
L y s i m a c h i a  s p .  2 
Oeno thera  s t r i c t a  
Ledeb. i n  L ink  
OsteomeZes  
a n t h y l l i d i f o l i a  (Sm. ) 
LindP. 
P i  Zea pep Zo ide s  
(Gaud.) H .  & A .  
PZantago p r i n c e p s  
C .  & S .  
v a r .  Z a x i f o Z i a  Gray 
S c h i e d e a  h a l e a k a l e n s i s  
Deg. & S h e r f f i n S h e r f f  
S i Z e n e  g a l l i c a  L. 
l e h u a  
Pukiawe 
Maui wormwood 
L a r g e r  mouseear  
ch ickweed,  
n e h i n e - h Z u l i  
Maui pZ-makani, 
w h i t e  
t ho roughwor t  
P u r p l e  cudweed 
H a i r y  c a t ' s  
e a r ,  gosmore 
. . . . .  
Evening  
p r i m r o s e  
Glei , 
Hawaiian 
hawthorn 
A l e  
Haleaka15 
s c h i e d e a  
Smal l - f lowered  
c a t c h f  l y  
N O T E :  % Cover:  + = p r e s e n c e ,  r = r a r e  
S t a t u s :  E  = Endemic, I = I n d i g e n o u s ,  X = E x o t i c  
 he p e n d a n t  p l a n t s  a r e  a b o u t  1 m t a l l ,  b u t  hang down c l i f f  
a b o u t  2  rn f rom r o o t s .  U n f o r t u n a t e l y ,  no specimen was t a k e n  
t o  d e t e r m i n e  v a r i e t y .  
2 ~ t e r i l e .  
VEGETATION OF STUDY AREA #32--Continued 
S t r a -  % Sta -  Spec i e s  Common N a m e  Cover Height  tus turn 
<1 m S i l e n e  h a w a i i e n s i s  
Sherf  f 
V i o l a  t r a c h e  Z i i f o l i a  
Gingins  
E r a g r o s t i s  g r a n d i s  
Hbd. 
Fes  t u c a  mega Zura Nutt .  
L u z u l a  h a w a i i e n s i s  
Buch. 
R h y n c h e l y  t r u m  r e p e n s  
(Wi l l d . )  C.E,Hubb. 
C h r i s t e Z Z a  p a r a s i t i c a  
(L. ) L 6 v e i l l 6  
P e l Z a e a  t e r n i f o l i a  
(Cav.) Link 
P i t y r o g r a m m a  
c a l o m e  l a n o s  (L. ) Link 
P t e r i d i u m  a q u i  l i n u m  
(L.) Kuhn 
v a r .  d e c o m p o s i t u m  
(Gaud. ) Tryon 
Large Hawaiian 
l o v e g r a s s  
F o x t a i l  f e s c u e  
Na t a l  r e d t o p  
Kalamoho , 
c l i f f  b rake  
Gold f e r n ,  
s i l v e r  f e r n  
~ T l a u ,  
bracken f e r n  
STUDY AREA #33 
Map re fe rence :  156" 9 '  56" W Date s tud ied :  20 June 1976 
20" 42 '  23" N 
Location: About 114 mile (215 km) e a s t  of c l i f f  i n  upper 
west KaupC Gap (Study Area # 3 2 )  . 
Elevat ion:  6008 f t  (1830 m). 
Aspect: South-facing 35' s lope  
Total  vascular  p l a n t  cover:  45%. 
General desc r ip t ion :  The study a rea  i s  a  goa t - in fes ted  
S t y p h e  Zia (pukiawe) scrubland i n  t h e  upper west por t ion  of 
Kaup6 Gap. There a r e  many dead piikiawe p l a n t s  present  which 
presumably have been k i l l e d  o f f  by goat a c t i v i t y .  It i s  
r a r e l y  t raversed  by people,  and t h i s  may a t t r i b u t e  t o  the  
heavy damage of goats  he re .  Many of the 'Fihi'a t r e e s  i n  the  
a rea  a r e  the  yellow-flowered v a r i e t y .  
Subs t ra t e :  Old pahoehoe lava  flow with accumulated ash i n  
crevxces.  
Surrounding a r e a :  To the  west i s  a  gul ly  wi th  an i n t e r m i t t e n t  
stream, s h e l t e r e d  from the  extreme exposure of t h i s  study 
s i t e .  To the  nor th  i s  the  Cra ter  proper with scrub vege ta t ion .  
S imi lar  scrub vegeta t ion  i s  presumably found t o  the  e a s t  and 
south of t h i s  s i t e  but  those a reas  have not  y e t  been assessed .  
Climate: Annual r a i n f a l l  about 40 inches (lo0 cm). 
Rat ionale  f o r  studying a r e a :  This a rea  was s tud ied  as i t  i s  
i a i r l y  t y p i c a l  of the  upper west Kaupb Gap vege ta t ion ,  and 
can be compared with scrub vegeta t ion  elsewhere i n  the 
Cra ter  which i s  no t  near ly  so damaged by goat  a c t i v i t y .  The 
s i t e  forms p a r t  of a  minor t r a n s e c t  running up the  west s i d e  
of the  Kaup6 Gap. 
Number of specimens c o l l e c t e d :  
Flowering p l a n t s  0  
Ferns 0 
Bryophytes 16 
Lichens 16 
VEGETATION OF STUDY AREA #33  
S t r a -  S t a -  S p e c i e s  Common N a m e  % H e i g h t  tus tum Cover  
1 - 5  m S t y p h e l i a  t a m e i a r n e i a e  Piikiawe 35 1.0m I 
(Cham.) F.Muell .  
(1 m P t e r i d i u m  a q u i l i n u m  ~ i l a u ,  1 0  0 . 2  m E 
( L . )  Kuhn var .  bracken f e r n  
d e c o m p o s i t u m  (Gaud. ) 
Tryon 
H y p c c h a e r i s  r a d i c a t a  H a i r y  c a t ' s  + 0.1 m X 
L. e a r ,  gosmore 
F e s t u c a  m e g a l u r a  F o x t a i l  f e s c u e  + 0 . 1  m X 
N u t t .  
NOTE: % Cover:  + = p r e s e n c e  
S t a t u s :  E = Endemic, I = I n d i g e n o u s ,  X = E x o t i c  
STUDY 
Map reference:  156" 10 '  57" 
20" 42' 54'" 
AREA #34 
W Date s tud ied :  2 1  June 1976 
EL' 
Location: Pu'u Maile nor theas t  of Kapalaoa Cabin. 
Elevat ion:  7400 f t  (2260 m). 
Aspect: North- and west-facing s lopes  of the  c r a t e r  i n  the  
cinder  cone. 
Tot a1  vascular  p l a n t  cover : 
: P u k  Maile i s  shaped l i k e  most of the  
i n  HaleakalZ, and l i k e  them has a  c e n t r a l  
c r a t e r  i n  i t .  This c e n t r a l  c r a t e r  i s  s h e l t e r e d  more than 
the s lopes sf the cone, and i s  more heavi ly  vegeta ted .  The 
ou te r  s lopes  of the  Pu'u a r e  r a t h e r  barren but  the c r a t e r  
supports  a  mixed scrub f o r e s t  with such taxa a s  P i t t o s p o r u m  
and S t e n o g y n e  which a r e  no t  common i n  Maleakalz C r a t e r .  
Subs t ra t e :  Cinder. 
Surrounding a r e a :  Lava f i e l d s  surround Pu'u Maile on a l l  
s l d e s .  
Climate: Annual r a i n f a l l  approximately 40 inches (100 cm) . 
-- 
Rationale  f o r  studying a r e a :  Pu'u Maile was s tud ied  as  i t  
i s  a  c inder  cone i n  the c e n t r a l  Haleakal i  Cra ter  r eg ion ,  and 
i t s  vegeta t ion  can be compared wi th  t h a t  of surrounding 
a r e a s .  Certain spec ies  a r e  found here  t h a t  a r e  absent  i n  
the  scrub genera l ly  found throughout the  Cra ter  f l o o r .  The 
s i t e  i s  pe r iphera l  t o  a t r a n s e c t  running from Haleaka15 
down t o  Pu'u Mbane and then s k i r t i n g  the  e a s t  s i d e  of t h e  
Ko'olau Gap t o  Waikau Cabin. It i s  a l s o  p a r t  of a  t r a n s e c t  
from PalikC to  Red H i l l .  
Number of specimens c o l l e c t e d :  
Flowering p lan t s  8 
Ferns 0 
Bryophytes 1 2  
Lichens 26 
VEGETATION OF STUDY AREA # 3 4  
S t r a -  9 S t a -  
tum S p e c i e s  Common Name Co,er Height  tus 
1-5 m S t y p h e  Zia  t ame iame iae  PSikiawe 
(Cham. ) F.Muel1. 
Coprosma rnontana Hbd. P i l o  I 0  2 . 0  rn E 
P i t t o s p o r u m  HE ' awa + 2 . 5  m E 
c o n f e r t i f l o r u m  Gray 
S a n t a  lum h a l e a k a  l a e  ' I l i - a h i  + 2.0  m E 
Hbd. Haleakal ' l  
sandalwood 
<I. m V a c c i n i u m  r e t i c u l a t u m  '6he1.0 
- 
1 5  1 . 0  m E 
Sm. 
Dodonaea e r i o c a r p a  ' A 1 a l i '  i 5 1 . 0  m E 
Sm. ku-ma- kua 
R a i l l i a r d i a  m e n z i e s i i  N a ' e n a ' e  5 1 . 0  m E 
Gray 
Holcus  l a n a t u s  L. Yorksh i re  f o g ,  10 0 - 5  m X 
v e l v e t g r a s s  
C e r a s t i u m  v u l g a t u m  L. Larger  mouseear + 0 . 1  m X 
chickweed,  
neh ine -hZul i  
E p i l o b i u m  cinereurn Willow h e r b ,  + 0 . 1  m X 
A .  Rich. pTikZmole 
E r i y e r o n  b o n a r i e n s i s  I l i o h a ,  h a i r y  + 0.2 m X 
L. horseweed 
Eupa tor ium  adenophorum Maui pa-makani, + 0.5  m X 
Spreng . w h i t e  
thoroughwort  
Gnaphal ium purpureum P u r p l e  cudweed + 0 . 1  m X 
L. 
Hypochaer i s  r a d i c a t a  Hairy  c a t ' s  + 0 . 1  m X 
L .  e a r ,  gosmore 
L e p i d i u m  v i r g i n i c u m  Wild + 0.2  m X 
L. p e p p e r g r a s s  
O s t e o m e l e s  ' f i lei,  + 1 . 0  m E 
a n t h y  Z l i d i f o l i a  (Sm. ) Hawaiian 
L i n d l .  hawthorn 
NOTE: - % Cover: + = p r e s e n c e  
S t a t u s :  E = Endemic, I = Ind igenous ,  X = E x o t i c  
VEGETATION OF STUDY AREA #34--Continued 
Stra- % Sta- Species tum Common Name Cover Height tus 
S t e n o g y n e  c r e n a t a  
Gray 
Deschampsia a u s t r a l i s  
Nees ex Steud. 
f. h a l e a k a l a e n s i s  
(Skottsb. ) Skottsb. 
F e s t u c a  megalura  
Nutt. 
Poa p r a t e n s i s  L .  
Y r i s e t u m  g lomera tum 
(Kunth) Trin. in 
Steud. 
Po Zypodium 
pe Z luc idum Kaulf . 
P t e r i d i u m  a q u i l i n u m  
( L . )  Kuhn 
var. decompos i tum 
(Gaud. ) Tryon 
Sheep sorrel 
Crenate-leaved 
stenogyne 
Foxtail fescue 
Kentucky 
bluegrass 
pili-uka, 
mountain pili, 
he ' u-pueo 
~ilau, 
bracken fern 
NOTE: % Cover: + = presence 
Status: E = Endemic, I = Indigenous, X = Exotic 
'vine growing to 2 m maximum. 
STUDY AREA #35 
M ~ D  re ference  : Date s tud ied  : 21 June 1976 
Location: 'A ' ;  flow j u s t  e a s t  of Pu'u Maile. 
Elevat ion:  7100 f t  (2160 m). 
Aspect: S l i g h t  southeas t - fac ing  s lope ,  f u l l  exposure. 
Tota l  vascular  p l a n t  cover:  30%. 
of s c a t t e r e d  shrubs,  
roueh 'a" a ~ u a r e n t l  
The study a rea  i s  on a rou h ' a ' s  flow !? on. The vegeta t ion  of t h e  f ow c o n s i s t s  
widely spaced and of law s t a t u r e .  The 
I> 
y t r a p s  s u f f i c i e n t  organic  m a t e r i a l  i n  
cracks t o  s tbke  enough water f o r  such spec ies  t o  surv ive .  
The spec ies  present  were f o r  the  most p a r t  expected, but  
DianeZZa sandwicens i s  was present  and it  i s  no t  usua l ly  
found i n  such x e r i c  condi t ions .  
Subs t ra t e  : ' A '  a l a v a  
Surrounding a r e a :  The s tudy a rea  i s  surrounded by ' a'; 
flows s i m i l a r  t o  the  s tudy s i t e  on the  nor theas t  and sou th ,  
and i s  adjacent  t o  Pu 'u Maile on t h e  west .  
Climate: Approximately 40 inches (100 cm) r a i n f a l l  pe r  year .  
L i t t l e  o r  no fog i n t e r c e p t i o n .  
Rat ionale  f o r  studying a r e a :  Sampling was needed of a 
spa r se ly  vegetated a r e a  i n  the  c e n t r a l  Cra ter  region t o  
compare with o t h e r  vegeta t ion  types i n  surrounding a r e a s .  
The a rea  forms p a r t  of a t r a n s e c t  t r ave r s ing  the  southern 
s i d e  of t h e  Cra ter  from ~ a l i k u  t o  Red H i l l .  
Number s f  specimens c o l l e c t e d :  
Flowering p l a n t s  5 
Ferns 0 
Bryophytes 0 
Lichens 4 
VEGETATION OF STUDY AREA #35 
Stra- 9 Comon Name Sta- Species " Height tus tum Cover 
1-5 m S t y p h e  Z i a  t a m e i a m e i a e  PGkiawe 10 1.5 m I 
(Cham. ) F.Muell. 
Coprosma m o n t a n a  Hbd. Pilo 5 1.5 m E 
Dodonaea e r i o c a r p a  'A'ali'i 5 1.5 m E 
Sm. ku-ma-kua 
S o p h o r a  c h r y s o p h y  2 l a  MZmane , + 1.5- E 
(Salisb. ) Seem, mlamani 2.8 rn 
(1 m O s t e o m e l e s  'slei, 5 0.25- E 
a n t h y  l l i d i f o l i a '  (Sm. ) Hawaiian 1.0 m 
Lindl. hawthorn 
V a c c i n i u m  r e t i c u l a t u m  'ghe~o 5 0.5- E 
Sm. 1.0 m 
A n a g a l  Z i s  a r v e n s i s  L. Scarlet + 0.1 m X 
pimpernel 
C e r a s t i u m  v u l g a t u m  L. Larger rnouseEar + 0.1 m X 
chickweed, 
nehine-hZuli 
~ o p r o s r n a  e r n o d e o i d e s  KGkae-nEnE + 0.3- E 
Gray 0.5 m 
Gnapha l i u m  ' Ena ' ena , + 0.1 m E 
s a n d w i c e n s i u m  Gaud. Hawaiian 
f. canurn Sherf f cudweed 
H y p o c h a e r i s  r a d i c a t a  Hairy cat's + 0.1 m X 
L. ear, gosmore 
L a p s a n a  communis  L. Nipplewort + 0.2 m X 
O e n o t h e r a  s t r i c t a  Evening + 0 . 2  m X 
Ledeb. in Link primrose 
R a i Z Z i a r d i a  r n e n z i e s i i  Na'ena'e + 0.5- E 
Gray 1.0 rn 
Rumex a c e t o s e Z Z a  L. Sheep sorrel 4- 0.1 m X 
T e t r a m o  Zopium humi  Ze Alpine + 0.1 m E 
(Gray) Hbd. tetramolopium 
A i r a  c a r y o p h y  l l e a  L. Silver + 0.1 m X 
hairgrass 
C a r e x  w a h u e n s i s  . . . . .  + 0.1 m E 
C.A. Mey. 
NOTE: % Cover: + = presence 
Status: E = Endemic, I = Indigenous, X = Exotic 
'sinall stature due to animal browsing. 
VEGETATION OF STUDY AREA #35--Continued 
Stra- % Species Common Name s-Ez= turn Cover Height itus 
<l m D e s c h a m p s i a  a u s t r a l i s  
Nees ex Steud. 
f. h a Z e a k a Z a e n s i s  
(Skottsb. 1 Skottsb. 
Diane  ZZa s a n d w i c e n s i s  
H .  & A.  
HoZcus Z a n a t u s  L .  
T r i s e t u m  g Zomeratum 
(Kunth) Trin. in 
Steud, 
PeZZaeu t e r n i f o  l i a  
(Cav. ) Link 
'Uki'uki, 
Hawaiian 
dianella 
Yorkshire fog, 
velvetgrass 
~ili-uka, 
mountain pili, 
he ' u-pueo 
Kalamoho, 
cliff brake 
STUDY AREA 
Map reference:  156' 08' 06" W 
20" 42' 44" N 
Location: Me trosideros ( '  8 h i '  a)  
the  e a s t  s i d e  of Kaupo Gap. 
Elevat ion:  6910 f t  (2110 m) . 
- 
$13 6 
Date s tud ied :  22 June 1976 
f o r e s t  south sf Kuiki above 
Aspect: .- South-facing s lope .  
Tota l  vascular  p l a n t  cover:  100%. 
General d e s c r i p t i o n :  The study a rea  c o n s i s t s  of a cloged 
7 b h i ' a  f o r e s t  with the  upper canopy a t  30 f t  ( 9  m). ' Q h i ' a  
i s  c l e a r l y  the  dominant spec ies ,  but  seve ra l  o the r  spec ies  
a.re $resent  i n  the  understory.  The a rea  i s  s i m i l a r  t o  
' d k i  a  f o r e s t s  nor th  of t h e  Cra ter  region i n  t h e  Wai'gnapa- 
napa a rea  but  spec ies  d i v e r s i t y  appears lower. Pig damage 
i s  evident  i n  the  f o r e s t ,  and both pig and goat  damage i s  
severe i n  the  grasslands n o r t h  of t h i s  study s i t e .  
Subs t ra t e :  Hydrandepts--well drained th ixo t rop ic  i sometr ic  
t y p i m r a n d e p  ts  . 
Surrounding a r e a :  There i s  a Deschampsia grass land nor th  of 
t h i s  study a r e a ,  and a cont inuat ion  of the  ' b h i ' a  f o r e s t  t o  
the  southvw'nich~ul t imate ly  merges i n t o  a  koa zone. To t h e  
e a s t  i s  s i m i l a r  ' 6 h i ' a  f o r e s t ,  and t o  the  w ~ s t  i s  the  
eas te rn  wa l l  of KaupG Gap. 
Climate: Area f requent ly  immersed i n  t h e  orographic cloud 
blown up Kzpahulu by the  p reva i l ing  tradewinds. The r a i n -  
£ah1 i s  t y p i c a l l y  over 250 cm each yea r .  
Rat ionale  f o r  studying a r e a :  This a r e a  i s  p a r t  of the  
KIpahulu D i s t r i c t  of Haleakala National Park.  It  was 
s tudied  by the  Manawainui Research Pro jec t  (NSF-sponsored 
Student Or ig ina ted  Studies  program) i n  1976. A b r i e f  
assessment was made bv the  R B I  team so  t h a t  they could make 
a comparison of t h i s  a rea  wi th  o t h e r  vegeta t ionu types i n  the  
Cra ter  D i s t r i c t ,  and with the  'Ghi 'a  f o r e s t s  nor th  of t h e  
Cra ter  reg ion .  
Number of specimens collected: 
Flowering p l a n t s  14 
Ferns 0 
Bryophytes 16 
Lichens 30 
VEGETATION OF STUDY AREA #36  
S t r a -  9 S t a -  S p e c i e s  Common Name Cover " H e i g h t  tus tum 
> 5  m M e t r o s i d e r o s  c o l l i n a  % h i  ' a - l e h u a  90 1 0  m E 
(J. R.& G. F o r s t  .) Gray l e h u a  
C h e i r o d e x d r o n  t r i g y n u m  ' 6 l a p a ,  mzhu, 5  5 m  E 
(Gaud.)  Heller ehu  
v a r .  m a u i e n s  ~ 6 ~ 1 .  
1-5m S t y p h e l i a  t a m e i a m e i a e '  Piikiawe 20 2 m  I 
(Cham. ) F. Muel l .  
Coprosma o c h r a e e a  P i 1 0  10 3 m  E  
O l i v e r  
M y r s i n e  l e s s e r t i a n a  Kalea - l au -nu i  5 3 m  E 
A ,  DC. 
S a d l ~ p i a  c y a t h e o i d e s  'Ama'u, 5 l m  E 
Xaulf . m a  ' uma ' u  
~ u b u s  h a w a i i e n s i s  ' z k a l a ,  + 1 . 5  rn E 
Gray ' Z k a l a k a l a  
V a c c i n i u r n  c a l y c i n u m  Sm. 'chela-kau-lZ'au + 2 m  E 
<1 m D r y o p t e r i s  
- F e r n  
p a r a  2 Ze logramma 
(Ktze .  ) A l s t o n  
D r y o p t e r i s  s p .  F e r n  
Coprosma e r n o d e o i d e s  Kiikae-nEnE 1 0  0 . 5  m E 
Gray 
H y p o c h a e r i s  r a d i c a t a  H a i r y  c a t ' s  + 0 . 1  m X 
L. ear ,  gosmore 
P l a n t a g o  p a c h y p h y  l l a  Manene + 0.2 m E 
Gray 
S t e n o g y n e  s p .  2 . . . . .  + 2 m 3  E 
V a c c i n i u m  r e t i c u l a t u m  'Ghelo  + 0.5  m E 
Sm. 
A s t e  l i a  f o r b e s i i 4  Pa ' i n i u  r 0.3  m E 
S k o t t s b .  
C a r e x  a l l i g a t a  
F. B o o t t  
HoZcus Z a n a t u s  L. 
Hawaiian s e d g e  + 1 . 0  rn E 
Y o r k s h i r e  f o g ,  + 0 .2  m X 
v e l v e t g r a s s  
- 
N O T E :  % Cover:  + = p r e s e n c e ,  r = r a r e  
S t a t u s :  E = Endemic, T = I n d i g a n o u s ,  X = Exotic 
"- 
' on  edge o f  f o r e s t  o n l y .  
2 ~ t e r i l e .  
3 ~ i n e  growing  t o  2 m maximum. 
4 Only one  s e e n  i n  f o r e s t .  
5 ~ n  s t r e a m .  
VEGETATION OF STUDY AREA #36--Continued 
S t r a -  % Sta- Species Common Name Cover Height tus turn 
<1 m LuzuZa h a w a i i e n s i s  . . . . .  + 0 . 1  m E 
Buch. 
Oreobo Zus f u r c a t u s  . . . . .  -1- 0 . 0 5  rn E 
Mann 
U n c i n i a  u n c i n a t a  . . . . .  + 0 . 2  m I 
( L .  f . )  Kuek. 
STUDY AREA 1/37 
Map reference:  156" 0 8 '  13" W Date s tud ied :  22  June 1976 
20" 42 '  48" N 
Location: Grasslands south of Kuiki above e a s t  Kaup5 Gap. 
This grassland i s  loca ted  between Kuiki summit and the  r a i n  
f o r e s t  t o  the south ,  and forms a  small t r i a n g l e  on the  
Manawainui planeze.  
Elevat ion:  7450 f t  (2270 m ) .  
Aspect: South-facing s lope .  
Tota l  vascular  p l a n t  oover: 85%. 
General desc r ip t ion :  The study a r e a  c o n s i s t s  of a  Deschampsia 
grass land which i s  very d is turbed  by pigs  and goa t s .  
Hypochaeris i s  almost a  co-dominant wi th  Deschampsia--an 
e f f e c t  of the  abuse by f e r a l  mammals. Bare a reas  a r e  
exposed t o  e ros ion ,  and i t  appears t h a t  the  grass lands  may 
be r e t r e a t i n g  downslope from the  summit of Kuiki due i n  
p a r t  t o  the e f f e c t s  of p ig  roo t ing  and goat trampling. 
Subs t ra t e :  Tropaquod (El l ingson 1976). 
Surrounding a rea :  South of t h i s  study s i t e  i s  a  M e t r o s i d e r o s  
f o r e s t  (Study Area #36) , nor theas t  i s  Kipahulu Valley,  west 
i s  the  upper p a r t  of Kaup6 Gap, and nor th  i s  Kuiki surmrait, 
which i s  barren and rocky (Study Area #38) .  
Climate: Area f requent ly  immersed i n  the  orographic cloud 
blown up Kipahulu by the  p reva i l ing  tradewinds. The r a i n -  
f a l l  i s  t y p i c a l l y  over 250  cm each year .  
Rat ionale  f o r  studying a r e a :  This a r e a  was s tud ied  so t h a t  
i t  could be compared with Deschampsia meadows elsewhere i n  
the  Cra ter  D i s t r i c t .  The damage by f e r a l  animals was of 
considerable  concern t o  t h e  members of the  survey. The 
Manawainui Research Pro jec t  a l s o  s tud ied  t h i s  a rea  i n  1976. 
Number of s ~ e c i m e n s  c o l l e c t e d :  
Flowering p l a n t s  0  
Ferns 0 
Bryophytes 4 
Lichens 10 
VEGETATION OF STUDY AREA #37 
Stra- Species Comon Name % Sta- turn Cover Height 
<1 rn Deschampsia  a u s t r a l i s  . . . . . 6 0  
Nees ex Steud. 
f. h a l e a k a l a e n s i s  
(Skottsb. ) Skottsb. 
Hypochaer i s  r a d i c a t a  Hairy cat's 20 
L. ear, gosmore 
V a c e i n i u m  r e t i c u l a t u m  'chelo 5 
Sm.  
P t e r i d i u m  a q u i  l i n u m  ~ilau, 5 
(L. ) Kuhn bracken fern 
v a r .  decompos i tum 
(Gaud. ) Tryon 
Holeus  Zanatus  L. Yorkshire fog, 1 
velvetgrass 
Coprosma e r n o d e o i d e s  KEkae-nEn5 + 
Gray 
Rumex a c e t o s e l Z a  L. Sheep sorrel + 
L u z u l a  h a w a i i e n s i s  . . . . .  + 
Buch. 
Racomi t r i um  Zanuginosum Moss 
var. pru inosum WiPs. 
S t e r e o c a u l o n  ramulosum Lichen 
(Sw . ) Raeusch . 
Campy l o p u s  i n t r o f l e x u s  Moss 
(Hedw. ) Brid. 
NOTE: % Cover: + = presence 
Status: E = Endemic, I = Indigenous, X = Exotic 
STUDY AREA #38 
Map reference: 156" 08' 19" W Date studied: 22 June 1976 
20" 42' 48" N 
Location: Summit of Kuiki above PalikG. 
- 
Elevation: 7553 ft (2302 m). 
Aspect Full exposure. 
Total vascular plant cover: 30%. 
: This study site is the barren summit 
ze. Few plants are present on the exposed 
rocks. This area is confined to the summit and a small 
area south of the summit. Activities of feral mammals, 
particularly goats, at the edge of the grassland appear to 
be enlarging this rocky exposed area at the expense of the 
grassland. 
Substrate: Exposed rock. 
- 
Surrounding area: North of the study site is the back wall 
of KTpahulu Valley which separates that Valley from 
HaleakalZ Crater. The -vegetation to the north is a 
Metrosideros scrub forest. The Deschampsia grassland to the 
south and southeast of the study area has been described 
(Study Area #37). West of the sumit are the vertical 
slopes of Kuiki and east of the summit is Kipahulu Valley-- 
both of which are vegetated by Metrosideros. 
Climate: Area frequently immersed in the orographic cloud 
m p  Kipahulu by the prevailing tradewinds. The rain- 
fall is typically over 250 cm each year. 
Rationale for studying area: This area is the only site where 
barren, exposed. weathered rock is present over any consider- 
able area in a high rainfall area. Its possible origin-- 
from natural or unnatural erosion, or from natural erosion 
aggravated by feral mammal activity--makes it a necessary 
site for study. Our visit was only a cursory inspection 
to check on the conditions in the area. 
Nmber of specimens collected: 
- 
Flowering plants 0 
Ferns 0 
Bryophytes 5 
Lichens 4 
VEGETATION OF STUDY AREA # 3 8  
S t r a -  % S t a -  S p e c i e s  Common Name turn Cover He igh t  tus 
<1 m 1  Deschampsia u u s t r a Z i s  . . . . . 5  0.5 m E 
Nees e x  Steud.  
f .  h a Z e a k a l a e n s i s  
( S k o t t s b .  ) S k o t t s b .  
Vacc in ium r e t i c u Z a t u m  '?helo 2 5  0.3- E 
Sm. 0 .5  m 
Coprosma e r n o d e o i d e s  ~Ekae-n5nS  -t. 0 . 5  m E 
Gray 
Hypoc4aer;s  r n d i c a t a  Hairy  c a t ' s  + 0 . 1  m X 
L. e a r ,  gosmore 
Holcus  Zanatus  L .  Yorksh i re  fog, + 0.2  m X 
v e l v e t g r a s s  
1,uzuZu h a w a i i e n s i s  . . . . * .  + 0 . 1  m E 
Buch. 
P t e ~ i d i u m  a q u i l i n u m  ~ ? l a u ,  + 0.2 m E 
(L.) Kuhn bracken  f e r n  
v a r .  decompos i tum 
(Gaud. ) Tryon 
S a d Z e r i a  c y a t h e o i d e s  ' A m a k ,  + 0.5  m E 
ICaulf . ma'uma'u 
Racomi t r ium  . . .  * .  + < 0 . 1 m  I 
l anug inosum 
v a r .  pru inosum W i l s .  
NOTE:  % Cover: + = p r e s e n c e  
S t a t u s :  E = Endemic, I = Ind igenous ,  X = E x o t i c  
' ~ r i m m i a  haZeakaZae a b s e n t .  
STUDY AREA #39 
Map re fe rence :  Date s t u d i e d :  24 June 1976  
Location: Lower e a s t  Kaup6 Gap about 0.25 wi le  (0 .4  Ian) no r th  
of the  Park boun ary  on the  KaupG T r a i l .  
E levat ion:  4100 f t  (1250 m) . 
* --- 
A s ~ e c t  : South-facing s lope .  
-- -
Total  vascular  p lan t  cover:  95%. 
- 
General d e s c r i p t i o n :  This study s i t e  i s  an a rea  t h a t  was 
u n t i l  r e c e n t l y  used as c a t t l e  pas tu re ;  i t  s t i l l  has the  
appearance of a pas tu re ,  Remnants sf t he  n a t i v e  scrub 
p e r s i s t  among the Kikuyu grass (Pennisetum ctandestinum). 
The n a ~ i v e  s p e c i e s  p e r s i s t  i n  a reas  s f  rough t e r r a i n  such as  
around rocks or r i d g e s ,  while  the  Kikuyu g rass  i s  the  
dominant spec ies  on l e v e l  s u b s t r a t e  wi th in  the study a r e a .  
However, i t  appears t h a t  the  Kikuyu g rass  i s  s t r a n g l i n g  the  
remaining n a t i v e  vege ta t ion .  
Subs t ra t e :  Rocky. 
Surrounding a r e a :  East  of the  study s i t e  i s  a  gu l ly  with 
some n a t i v e  spec ies  n o t  found i n  the  study s i t e  i t s e l f ,  
such as  F ~ ~ ~ u E ~ s .  We t of t h i s  a rea  i s  the  broad expanse 
of Xaupb Gap which i s  vegetated f o r  t h e  most p a r t  by n a t i v e  
scrub.  A koa f o r e s t  wi th  pockets of Myrs ine  i s  found nor th  
3f t h i s  s i t e ,  and southward t h e r e  i s  more koa,  which 
eventua l ly  disappears  from the  exotic-dominated scrub of 
lower KaupE Gap. 
Climate: This a rea  i s  occas i sna l ly  clouded i n  and. the re fo re  
some Gcis ture  i s  a v a i l a b l e  from fog d r i p  a s  we l l  a s  from 
r a i n f a l l  (estimated at 40 inches [ L O O  cm] per y e a r ) .  
Rat ionale  f o r  studying a r e a :  This vigorous Kikuyu g rass  
community i s  a  vegeta t ion  type whose p o t e n t i a l  spread i n  the  
Park i s  enormous. As such i t  was necessary t o  sample i t  
and compare t h i s  s i t e  of decadent scrub land wi th  o the r  
scrub a reas  i n  the  Park. The a rea  forms the  bottom of a  
t r a n s e c t  t h a t  runs up t h e  Kaupb Gap along the  e a s t e r n  s i d e  
and up over the  Kalapawili Ridge. 
Number of specimens c o l l e c t e d :  
Flowering p l a n t s  9 
Ferns 0 
Bryophytes 5 
Lichens 22  
VEGETATION OF STUDY AREA #39 
Stra- 9 Species Common Name Co;er Sta- tum Height tus 
1-5 m S t y p h e l i a  t ame iame iae  
(Cham. ) F.Muell. 
Dodonaea e r i o c a r p a  
Sm. 
V a c c i n i u m  r e t i c u Z a t u m  
Sm. 
il m P e n n i s e t u m  
c l a n d e s t i n u m  
Hockst. ex Ckiov. 
Holcus  Zanatus  L .  
CZadonia l e i o d e a  Magn. 
Desmodium u n e i n a t u m  
(Jacq.) DC.  
Eupa to r ium  adenophorum 
Spreng . 
Gnaphal ium purpureum L. 
H y p o c h a e r i s  r a d i c a t a  
L .  
Ly thrum mar i t imum HBK. 
OsteomeZes  
a n t h y  l l i d i f o l i a  (Sm. ) 
Lindl. 
P l a n t a g o  ma jor  L. 
Rumex a c e t o s e l l a  L. 
Cyperus  b r e v i f o l i u s  
(Rottb. ) Hassk. 
D i g i t a r i a  v i o l a s c e n s  
Link 
E r a g r o s t i s  b r o w n e i  
(Kunth) Nees in H. & A. 
NOTE: % Cover: + = presence 
'A'ali'i + 
ku-ma-kua 
' Ehelo + 
Kikuyugrass 90 
Yorkshixe fog, 30 
velvetgrass 
Lichen 1 
Hawaiian tick + 
trefoil, 
spanish clover 
Maui pa-makani, + 
white 
thoroughwort 
Purple cudweed + 
Hairy cat's + 
ear, gosmore 
PikZmole + 
"lei, + 
Hawaiian 
hawthorn 
Broad- leaved + 
plantain, 
lau-k5hi 
Sheep sorrel + 
Kili'o'opu, + 
killings 
KCkae-pua'a-uka + 
Brown ' s + 
lovegrass 
Status: E = Endemic, I = Indigenous, X = Exotic 
VEGETATION OF STUDY AREA #39--Continued 
Stra- % Sta- Species Common Name Height tus tum Cover 
<1 m F e s t u c a  d e r t o n e n s i s  . . . . .  
(All. ) Aschers. & Graebn. 
Paspalum o r b i c u l a r e  Mau'u-laiki, 
Forst. f. ricegrass 
S a e c i o l e p i s  i n d i c a  Glenwoodgrass 
( L . )  Chase 
S p o r o b o l u s  a f r i c a n u s  African 
(Poi. Robyns & dropseed, 
Tournay rattail grass 
Aspleniurn t r i c h o m a n e s  '0w3li1i, 
1;. spleenwort 
Pe l  l a e a  t e r n i f o l i a  Kalamoho, 
(Cav.) Link cliff brake 
P t e r i d i u m  a q u i  l i n u m  ~Flau, 
(L.) Kuhn bracken fern 
var. decompos i t um  
(Gaud. ) Tryon 
S a d l e r i a  c y a t h e o i d e s  'Ama'u, 
Kaulf. ma ' uma ' u 
STUDY A G A  #40 
Map re fe rence :  15bD 
20" 
Location: J u s t  e a s t  
08' 30" W Date s t u d i e d :  24 June 1976 
42' 23" N 
of the  Kaup6 T r a i l  i n  dense mixed f o r e s t .  
E levat ion:  5480 f t  (1670 m) . 
Aspect: S l i g h t  south-facing s lope .  
Tota l  vascular  p l a n t  cover:  100%. 
General desc r ip t ion :  The study a rea  i s  a  mixed dry f o r e s t  
with 100% cover i n  both the  canopy and ground l a y e r s .  
Myrsine i s  t h e  dominant canopy species  i n  t h i s  p a r t i c u l a r  
study s i t e .  Dense pockets of Myrsins such as  t h i s  a r e  found 
i n  the koa f o r e s t s  along e a s t e r n  p a r t s  of Kaup6 Gap but no t  
elsewhere i n  the  Bark. 
Subs t ra t e :  Rocky s u b s t r a t e  wi th  organic  depos i t s .  
Surrounding a r e a :  The surrounding a reas  h ie  i n  the  nor thern  
por t ion  of Kaup5 Gap, some of which i s  s i m i l a r  t o  t h e  s tudy 
s i t e ,  al though eventua l ly  the  dry f o r e s t  grades i n t o  a  more 
mesic f o r e s t  wi th  koa and ' 6 h i ' a  as  dominant spec ies .  To 
the  west i s  the  scrub of t h e  c e n t r a l  Kaup6 Gap, and t o  
the  south t h e r e  i s  a  gradat ion  from the  koa f o r e s t  wi th  
pockets of Myrsine t o  e x o t i c  scrub .  To t h e  e a s t  i s  the  
e a s t e r n  wal l  of Kaup6 Gap which i s  vegeta ted  by koa f o r e s t  
where the  angle  of the  c l i f f  i s  no t  too g r e a t .  
Climate: Approximately 40 inches (100 cm) r a i n  per year 
wi th  some p r e c i p i t a t i o n  from fog d r i p .  
Rat ionale  f o r  studying a r e a :  Dense dry f o r e s t s  a r e  represen-  
t a t i v e  of c e r t a i n  a reas  on t h e  e a s t e r n  s i d e  of Kaupb Gap; 
the re fo re  one was picked t o  sample. This s i t e  can be compared 
wi th  o ther  a reas  wi th in  the  Park. It  i s  one of the  few a reas  
wi th in  the  Park where dense s tands  (clones?)  of Myrsine can 
be found. The a rea  i s  p a r t  of the  t r a n s e c t  up t h e  e a s t e r n  
s i d e  of the Kaupb Gap t o  t h e  nor th  s i d e  of Kalapawili Ridge. 
Number of specimens c o l l e c t e d :  
Flowering p l a n t s  4 
Ferns 0 
Bryophytes 15 
Lichens 48 
VEGETATION OF STUDY AREA # 4 6  -- 
Stra- Comon Name Po S t a -  S p e c i e s  Coves He igh t  tus turn 
-- -- 
> 5  m Myrs ine  sp. XFlea S O  5 m E 
A c a c i a  k o a  Gray Koa 1 5  8 m E 
M e t r o s i d e r o s  e o l Z i n a  ' s h i k - l e h u a ,  1 0  8 m E 
(J. R, & G. F o r s t . )  Sray lehila 
HoZcus l a n n t u s 2  L. Y o r k s h i r e  fog ,  30 0 . 3  rn X 
v e l v e t g r a s s  
- 
P t e r i d i u m  a q u i  l i n u m  K i l a u ,  10 0 . 2  m E 
[Lei Muhn bracken  f e r n  
var. d e c o m p o s i t u m 2  
(Gaud, )  Tryon 
A l y x i a  o l i u o & f o r m i s  Ptai le  
Gaud. 
Cup~~osrna e r n o d e o i d e s  ~ u k a e - n & Z  + 0 . 2 -  E 
:;ray 0 - 5  rn 
H y p o c h a e r i s  r a d i e a t a  H a i r y  c a t ' s  d- 0 . 1  rn X 
L. e a r ,  gosrnore 
L y 2 h r u . m  rnarit imum H B K .  PGkZrnole + 0 . 1  rn X 
as t eome  Zes 
a n t h y  l i i d i f o l i a  
(Sm. ) L i n d l .  
'clei, -t. 0 . 2 -  E 
Hawaiian 1 . 0  m 
hawthorn 
Pepe1:homia Z e p t o s t a c h y a  'Ala'ala-wai-nu1 + 0 . 2  m I 
H. & A .  
Peperomia  sp .  'Alakla-wai-nui + 0 . 1  rn . 
N O T E :  % Cover: + = p r e s e n c e  
Status: E = E n d e m i c ,  I = I n d i g e n o u s ,  X = E x o t i c  
" i lobed  f r u i t .  
2 Occurs i n  sun--not  under  canopy.  
"ccur:; ~ l n d e r  canopy.  
VEGETATION OF STUDY AREA #40--Continued 
S t r a -  O, S t a -  S p e c i e s  Common Name tum Cover Height tUs 
(1 m PruneZZa v u l g a r i s  L .  - S e l f  - h e a l  + 0.1. m X 
Rubus p e n e t r a n s  P r i c k l y  + 0 . 3  m X 
B a i l e y  F l o r i d a  
b l a c k b e r r y  
Rumex a c e t o s e l l a  L .  Sheep  s o r r e l  + 0 . 1  m X 
Cyperaceae  s p .  1 Sedge + 0.1. rn a 
Cyperaeeae sp. 2 Sedqe c 0 . 1  m a 
Desehampsia  a u s t r a l i s  . . . . . 4 0 . 5  m E 
Nees e x  Steud. 
f .  h a Z e n k n l a e n s i s  
( S k o t t s b .  ) Sksttsb. 
S p o r o b o l u s  a f r i c a n u s  A£ r i c a n  + 0 .2  rn X 
( P o i r  . ) d r o p s e e d ,  
Robyns & Tournay r a t t a i l  g r a s s  
D r y ~ p t e r i s  ~ a u - k Z h i  4 0.75- I 
para Z l e  Zogramma 1.0 rn 
(Ktze. ) A l s t o n  
Dryoy  t e r i s  s p .  Fe rn  4- ? 
M i c ~ o l e p i a  sp .  P a l a i  + 0 . 5  m X 
PZcope l t i s  t h u x b e r g i a n a  Pzkahakaha + 0 . 1  rn I 
K a u l f .  
P o Z y s t i e h u m  s p .  Ka ' upu, p a p a ' o i  + ? E 
P t e r i s  e z c e Z s a  Gaud. Waimaka-nui + 0.2  m I 
S a d l e r i a  c y a t h e o i d e s  'Ama'u,  + 1 . 0  m E 
K a u l f .  rna'uma'u 
Map re fe rence :  1560 1 2 '  35" W Date s tud ied :  3 June 1974 
" 44 '  30" N 
Location: --- One-half way across  Ko'olau Gap from Holua Cabin 
midway t o  Hanakarshi. Reddish ' a ' Z  flow with ash cover.  
Z L e v a t i ~ n :  pp 7000 ft (2136 m), 
T o t a l  vascular plant cover:  20%. 
General desc r ip r ion :  Open S t y p h e  l ia -Coprosma (pEkiawe-' a' a l i '  i) 
--- 
s c r a w t n T  t )  i n  he igh t .  Widely spaced c%umps s f  
shrubs i n  %a d .  There appears t o  be moderate f e r a l  
gosf- damage thcagh occasional  s igns  of g i g  r o o t i n  
were seen i n  -he  genera: a r e a .  
Subs t ra t e :  ' A 5  w i t h  a sh  
-- 
: A few pockets ~f deep ash s u b s t r a t e  a r e  
ng a reas  with dying Sophora  (3-4 m [ lo-13 f t ]  
t a l l ) ,  S a n t a l u m ,  and t r e e s  of Dodonaea. Below those t r e e s  
a r e  exo t i c  grasses  (Poa p r a t e n s i s ,  F e s t u c a  m e g a l u r a ,  and 
Bromus r i g i d u s )  . 
C l i m a t e :  Very dry a rea  with approximately 40 inches (100 cm) 
--- 
~ a i n  p e r  yea r .  However, the  area  i s  f requent ly  inundated 
by cloud r o l l i n g  up the  Ko'olau Gap around noon which cools  
the a rea  and suppl ies  a  small amount of  fog d r i p .  
Rat iona le  f o r  studying a r e a :  No f a i r l y  r ecen t  lava f i e l d s  
i n  this p a r t  of the  Park have been sampled i n  previous 
inven to r i e s .  The vegeta t ion  a t  t h i s  s i t e  i s  f a i r l y  t y p i c a l  
o f  the vegeta t ion  found on the HZna lava  flows t h a t  poured 
out  through Ko'olau Gap during the  rejuvenated period of 
a c t i v i t y  i n  HaleakalE. 
Number. o f  specimens c o l l e c t e d :  
Flowering p l a q t s  0 
hlerns 0 
Bryophytes 3 
Lichens 1 2  
VEGETATION OF STUDY A m A  #41 
Stra- % Sta- Species Common Name Cover Height tus turn 
>L m1 S t y p h e l i a  t ame iame iae  
(Cham. ) F. Muell. 
Coprosma montana Hbd, 
R a i l l i a r d i a  m e n z i e s i i  
Gray 
V a e c i n i k m  r e  t i c u l a t u m  
Sm. 
aodonaea e r i ~ e a r p a  
Sm. 
<1 rn Hypochuer i s  r a d i e a t a  
I;. 
L?umaz a c e $ o s e  i l a  L. 
T e t r 2 - ~ o Z o p i u m  humi Ze 
(Gray) Hbd. 
A g r o s t i s  s a n d w i c e n s i s  
Hbd. 
A i r a  c a r y o p h y l l e a  L. 
Carez  w a h u e x s i s  
@. A. Mey. 
Des-hampsia a u s t r a l i s  
Nees ex Steud- 
f. h a l e a k a l a e n s i s  
(Skottsb. ) Skottsb. 
F e s t u c a  mega lu ra  
Nutt . 
L u z u l n  h a w a i i e n s i s  
Buch. 
T r i s e t x m  g Zomeratum 
(Kunth) Trin. in 
G teud. 
Asp l en ium  
a d i u n t u m - n i g r u m  L. 
AspZenium t r i c h o m a n e s  
L. 
'A'alili < %  1.0 m E 
ku-ma-kua 
Hairy cat's + 0.2 rn X 
ear, gssmore 
Sheep sorrel + 0.1 rn X 
Alpine + 0.1 rn E 
tetramoLcpiurn 
Hawaiian bent + 0.3 rn E 
Silver + 0.1 m X 
hairgrass 
. . . . .  + 0.2 m E 
Foxtail fescue + 0.1 m X 
Pili-uka, + 0.2 m E 
mountain pili, 
he ' u-pueo 
' Iwa ' iwa + 0.2 m I 
'0w8li1i, + 0.1 m I 
spleenwort 
NOTE: % Cover: + = presence 
Status: E = Endemic, I = Indigenous, X = Exotic 
---- 
i No %cus absent. 
VEGETATION OF STUDY AREA #41--Continued 
Stra- B Sta- Species Common Name Height tus tum 
<1 m P e l Z a e a  t e r n i f o l i n  Kalamoho, + 0.1 m I 
(Cav.) Link cliff brake 
P o l y p o d i u m  p e l  lucidurn ' A @ ,  + 0.2 rn I 
Kaulf. 'ae-lau-nui 
STUDY AREA $/42 
Map reference: 156' 13' 33" W Date studied: he J u n e  1977 
20" 42' 30" N 
Location: Undulating barren lava ('a's) field with ash 
pockets about 0.1 mile (0.2 km) east of Leleiwi Pali and 
about 1 mile (1.6 km) south of H6lua. 
Elevation: 7260 ft (2210 m). 
Aspect: - Very slight north-facing slope. 
Total vascular ---a plant cover: <I%. 
: This site is barren " ' 5  lava with 
resent. Racomitrium (a moss) is present 
with 5% total cover (only on north-facing rocks) and the 
lichen Stcreocau Lon v u t c a n i  (immature) with about 1% cover, 
Goat spoor is present despite the lack of much vegetation. 
Substrate: ' A ' %  with ash pockets. 
Surrounding area: West of the study site are Leleiwi Pali, 
talus slopes, and alluvial deposits. North, east, and west 
of the site is the same 'a's flow. 
Climate: Very dry area with.approximately 40 inches (100 cm) 
1_1___ 
r a m  per year. However, the area is occasionally inundated 
in cloud rolling up the Ko'olau Gap around noon which cools 
the area and supplies a small amount of fog drip. 
Rationale for studying area: This area is representative 
of barren ~ n t ' a ' l  flows in this part of the crater. This 
area forms the upper limit of a short transect up the Ko'olau 
Gap along the base of Leleiwi Pali. 
Number of specimens collected: 
Flowering plants 1 
Ferns 0 
Bryophytes 10 
Lichens 6 
VEGETATION OF STUDY AREA # 4 2  
% S t r a -  S t a -  S p e c i e s  Cornon Nam.e Height  tus 
tum Cover 
E u p a t o r i u m  adenophorum 
Spreng.  
Deschamps iu  a u s t r a l i s  
N e e s  ex  S teud .  
f, ha Z e a k a l a e n s Z s  
( S k o t t s b .  ) S k o t t s b .  
R a i l l i a r d i a  m e n z i e s i i  
Gray 
H e t e r o t h e c a  
g r a n d i f l o r a  ~ u t t .  
~ ~ p o c h a e r i s  r n d i c a t a  
Gnaphal ium purpureum 
L .  
T e t r a m o l o p i u m  h u m i l e  
( G r a y )  Hbd. 
A g r o s t i s  s a n d w i c e n s i s  
Mbd. 
Deschamps ia  a u s t r a l i s  
Nees ex  S teud .  
f .  h a l e a k a l a e n s i s  
( S k o t t s b .  ) S k o t t s b .  
F e s t u c a  m e g a l u r a  
Nut t .  
HoZcus l a n a t u s  L .  
T r i s e t u m  g Zoineratum 
(Kunth) T r i n .  i n  
S t e u d .  
A s p l e n i u m  t r i c h o m a n e s  
L .  
iJeZZaea t e r n i f o l i a  
(Cav. ) Link 
P o l y p o d i u m  p e l l u c i d u m  
Kaulf . 
Maui pz-makani, + 
w h i t e  
thoroughwort  
. . e . .  4- 
Telegraph  p l a n t  
Hai ry  c a t ' s  
ear ,  gosmore 
P u r p l e  eudweed 
Sheep sorrel  
A l p i n e  
t e t r amolop ium 
Hawaii an  b e n t  
F o x t a i l  f e s c u e  
Yorksh i re  f o g ,  
v e l v e t g r a s s  
p i l i - u k a ,  
mountain p i l i ,  
he ' u-pueo 
' O w Z l i ' i ,  
s p l e e n w o r t  
Kalamoho , 
c l i f f  b r a k e  
' A e ,  
' a e - l a u - n u i  
N O T E :  8 Cover: + = p r e s e n c e  
S t a t u s :  E = Endemic, I = Ind igenous ,  X = E x o t i c  
STUDY AREA #43A 
Map reference: 156" 13' 43" W Date studied: 4 June 1977 
20" 44' 04" N 
Location: Alluvial wash at base of Leleiwi Pali abouc 1 mile 
south of HGhua. 
Elevation: 7400 ft (2260 m). 
- 
Aspect: - 20' north-facing slope. 
Total vascular plant cover: 10%. 
General descri tion: The site is sparsely vegetated terrain 
-----57- with evidence o goat damage. Only a few plants are found 
between the alluvial rocks. From the lack of vegetation in 
this site, it appears to be a very unstable area, with 
deposition of Lar e quantities of alluvial material likely i? occurring during eavy winter storms. No water or worn 
streambeds can be seen in the area, indicating that the 
a%luvium is not continuously being deposited but occurs often 
enough so that, with the dry conditions and goat activity, 
a dense vegetation cover does not get established. 
Substrate: Alluvium consisting of somewhat smoothed rocks 
averaging 6 to 8 inches (15-20 cm) in diameter with some to 
4 ft (1.2 m). 
Talus slopes with Pteridium at base of 
west of the site, 'a'ii flow to the east, 
and similar alluvium to the north and south. 
Climate: Very dry area with approximately 40 inches (100 cm) 
-7__1 
r a m  per year. However, the area is occasi.onally inundated 
in cloud rolling up the Ko'olau Gap around noon which cools 
the area and supplies a small amount of fog drip. 
Rationale for studying area: This area was chosen for 
study as it is representative of the alluvial washes in this 
part of the Crater. It forms the upper limit of a short 
transeet up the Ko'olau Gap along the base of Leleiwi Pali. 
!<umber of specimens collected: 
Flowering plants 1 
Ferns 0 
Bryophytes 7 
Lichens 9 
VEGETATION OF STUDY AREA 43A 
0. S t r a -  a Sta-  S p e c i e s  Common N a m e  Cover H e i g h t  tus turn 
> . 5 n  Desehampsia  a u s t r a l i s  
- 
N e e s  ex S t e u d .  
f .  h a l e a k a  l a e n s i s  
( S k o t t s b .  ) S k o t t s b .  
<.  5 m Hypochaer i s  r a d i c a t a  
L. 
A n a g a Z l i s  a r v e n s i s  L .  
H e t e r o t h e c g  
g r a n d i f l o r a  N u t t .  
Rumex a c e t o s e l l a  L. 
A g r o s t i s  a v e n a c e a  
G m e l .  
Agros  6;s s a n d w i c e n s i s  
Hbd. 
Bromus r i g i d u s  Roth 
F e s t u c a  mega lu r a  
N u t t .  
Holeus  l a n a t u s  L. 
S p o r o b o l u s  a f r i c a n u s  
( P o i r .  ) Robyns & 
Tournay 
AspLenium t r i c h o m a n e s  
L .  
PeZZaea t e r n i f o l i a  
(Cav.)  L ink  
H a i r y  c a t ' s  3 0 .2  m X 
ear ,  gosmore 
S c a r l e t  + 0 . 1  m X 
p i m p e r n e l  
T e l e g r a p h  p l a n t  + 0.2  m X 
Sheep  s o r r e l  + 0 . 1  m X 
H e  ' u - p e o  c 0 . 1  m X 
Hawaiian b e n t  + 0.3 m E 
R i p g u t g r a s s  + 0 .2  m X 
F o x t a i l  f e s c u e  + 0 . 1  m X 
Y o r k s h i r e f o g ,  + 0 . 3 m  X 
v e l v e t g r a s s  
A£ r i c a n  + 0 .2  m X 
d r o p s e e d ,  
r a t t a i l  g r a s s  
o ~ a l i  I f  + 0.1 m I 
s p l e e n w o r t  
Kalamoho , + 0 . 1  m I 
c l i f f  b r a k e  
NOTE:  8 Cover:  + = p r e s e n c e  
S t a t u s :  E = Endemic,  I = I n d i g e n o u s ,  X = E x o t i c  
STUDY AREA #43B 
Map reference:  156" 13 '  43" W Date s t u d i e d :  4 June 1977 
20" 44 '  11" N 
Location: Talus s lope  a t  base of Leleiwi P a l i  about 1 mile  
m x  south of Mslua, ad jacent  t o  the  a l l u v i a l  depos i t s  
a t  Study Area # 4 3 A .  
Elevat ion:  7458 f t  (2270 m). 
Aspect: 45" eas t - f ac ing  s lope .  
-. 
Tota l  vascular  p lan t  cover:  50%. 
General d e s c r i p t i o n :  The s i t e  i s  a  Pteridium-Deschampsia- 
covered t a l u s  s lope  w i t h  var ious o the r  p l a n t s .  There appears 
to be a s t r a t i f i c a t i o n  of t h e  two dominant spec ies  wi th  
Pteridium on t h e  lower (damper?) p a r t  of t h e  t a l u s  and 
Deschnmpsia on t h e  upper ( d r i e r ? )  s lope .  
Subs t ra t e :  Talus b recc ia .  
Surrounding a r e a :  An a l l u v i a l  wash i s  found t o  the  n o r t h ,  
e a s t ,  and south,  and Leleiwi P a l i  t o  the  immediate west.  
A c o l l e c t i o n  of Schiedea haleakalensis was made on the  base 
of Leleiwi P a l i  out of reach of goats .  
Climate: Very dry a rea  wi th  approximately 40 inches (100 cm) 
r a i n  per  yea r .  However, the  a r e a  i s  occas ional ly  inundated 
i n  cloud r o l l i n g  up the  Ko'olau Gap around noon which cools  
t h e  area and supp l i e s  a  small amount of fog d r i p .  
Rat ionale  f o r  studying a r e a :  This t a l u s  s lope  was s tud ied  
b e c a u s e i t  i s  r e p r e s e n t a t i v e  of such s lopes  i n  the  a r e a .  
The t a l u s  s lopes  a t  t h i s  s i t e  a r e  ad jacent  t o  a l l u v i a l  d e p o s i t s ,  
and the d i f fe rence  i n  t h e  vegeta t ion  of the two i s  
q u i t e  apparent ,  wi th  the  t a l u s  s lopes  being more heavi ly  
vegeta ted .  This i s  probably because the  gradual  depos i t ion  
of t a l u s  i s  l i k e l y  l e s s  damaging than the  depos i t ion  of 
alluvium. This a rea  forms the upper l i m i t  of a  s h o r t  t r a n s e c t  
up the  Ko'olau Gap along t h e  base of Leleiwi  P a l i .  
Number of specimens c o l l e c t e d :  
Flowering p l a n t s  1 
Ferns 0 
Bryophytes 6 
Lichens 9 
VEGETATION O F  STUDY AREA #43B 
S t r a -  S t a -  S p e c i e s  Common Name Cover % Height  tus 
turn 
Deschampsia a u s t r a  Z i s  
Nees ex S teud .  
f .  ha Z e a k a l a e n s i s  
( S k o t t s b .  ) S k o t t s b .  
P t e r i d i u m  a q u i l i n u m  
( L . )  Kuhn 
v a r .  decompos i tum 
(Gaud. ) Tryon 
Cirsiurn v u l g a r e  ( S a v i )  
Tenore 
Hypochaer i s  r a d i c a t a  
L. 
Po l y c a r p o n  
t e t r a p h y  ZZum ( L .  ) L .  
Rumex a c e t o s e z l a  L .  
Brornus r i g i d u s  Roth 
Carex w a h u e n s i s  
C.  A. Mey. 
F e s t u c a  mega Zura 
Nut t .  
HoZcus Zanatus  L .  
Pi tyrogramma 
caZome l a n o s  (L. ) Link 
~ i l a u ,  
b racken  f e r n  
S c a r l e t  
p impernel  
Pua-kala ,  
b u l l  t h i s t l e ,  
s p e a r  t h i s t l e  
Ha i ry  c a t ' s  
e a r ,  gosmore 
A l l s e e d  
Sheep s o r r e l  
R i p g u t g r a s s  
F o x t a i l  f e s c u e  + 0 . 2  m X 
Y o r k s h i r e f o g ,  + 0 . 3 ~ 1  X 
v e l v e t g r a s s  
Gold f e r n ,  + 0.2 m X 
s i l v e r  f e r n  
NOTE: % Cover: + = p r e s e n c e  
S t a t u s :  E = Endemic, I = I n d i g e n o u s ,  X = E x o t i c  
-- 
STUDY AREA 4/44 
Map reference:  156" 13"20" W Date s tud ied :  4 June 1977 
20" 44-45" N 
Location: North-facing s lope ,  50 f t  (15 m) e a s t  of K6lua 
Spring. 
Elevat ion:  7000 f t  (2130 m). 
Aspect: 45-60' nor th- fac ing  s lope .  
Tota l  vascular  ~ l a n t  cover:  60%. 
General d e s c r i p t i o n :  The vegeta t ion  s f  t h i s  s i t e  i s  r a t h e r  
-- 
t y p i c a l  subalpine scrub on s t eep  s lope .  There i s  moderate 
damage by goats  and p i g s ,  The absence of  c e r t a i n  s p e c i e s ,  
such as  Sophora  (rnzmane) and Coprosma ( p i l o )  except i n  
inaccess ib le  spocs,  might be blamed on f e r a l  mammals. 
Subs t ra t e :  S o i l  w i t h  rock outcroppings.  
Surrounding a rea :  Coprosma montana and V a c e i n i u m  r e t i c u Z a t u m  
found i n  surrounding a r e a s .  To the  e a s t  i s  H6lua Spring wi th  
Po Z y s t i c h u m  h a t e a k a l e n s e ,  D r y o p t e r i s  para Z le  logramma, and 
S a d Z e r i a  c y a t h e o i d e s .  
Climate: Very dry a rea  with approximately 40 inches (100 cm) 
r a i n  per yea r .  However, the  a r e a  i s  f r equen t ly  inundated 
in cloud r o l l i n g  up the  Ko'olau Gap around noon which cools 
t h e  a rea  and suppl ies  a  small amount of fog d r i p .  
Rat ionale  f o r  studying a r e a :  This s i t e  was chosen a s  an 
exan?ple of the  scrub vege ta t ion  found on the  west wa l l  of 
Haleaka15 Cra te r .  The a rea  forms p a r t  of a  s h o r t  t r a n s e c t  
a t  the  base of the  west wal l  of t h e  Ko'olau Gap. 
Number of specimens c o l l e c t e d :  
Flowering p l a n t s  0  
Ferns 0 
Bryophytes 9 
Lichens 1 
VEGETATION OF STUDY AREA # 4 4  
S t r a -  % S t a -  S p e c i e s  Common Name Height  tus turn Cover 
>1 rn S t y p h e l i a  tameiarneiae  PGkiawe - 2 5  1 . 0 -  I 
(Cham.) F.Muell .  1 . 5  m 
<1 m P t e r i d i u n i  a q u i l i n u m  ~ F l a u ,  1 0  0.4 m E 
(L. ) Kuhn bracken  f e r n  
v a r .  decompos i tum 
(Gaud. ) Tryon 
Deschampsia  a u s t r a Z i s  . . . . . 15 0.4 m E 
Nees e x  S teud .  
f .  h a Z s a k a Z a e n s i s  
( S k o t t s b ,  ) S k o t t s b .  
HoZcus l a n a t u s  L .  Yorksh i re  f o g ,  1 5  0 .3  m X 
v e l v e t g r a s s  
Tr i s e tu rn  g lomera tum P i l i - u k a ,  15  0 . 3  m E 
(Kunth) T r i n .  i n  mountain p i l i ,  
S  t e u d .  he  ' u-pueo 
A r t e m i s i a  r n a u i e n s i s l  Maui wormwood + 0 . 7  m E 
(Gray) S k o t t s b .  
Coprosma e r n o d e o i d e s  Kiikae-nEnE + 0 . 5  m E 
Gray v a r .  m a u i e n s i s  
S t .  John 
H y p o c h a e r i s  r a d i c a t a  Hai ry  c a t ' s  5  0 . 2  m X 
L. e a r ,  gosmore 
R a i Z Z i a r d i a  m e n z i e s i i '  N a ' e n a ' e  + 0 .7  m E 
Gray 
Anthoxanthum odora tum Sweet v e r n a l  + 0 . 3  m X 
L, g r a s s  
F e s t u c a  mega lu ra  F o x t a i l  f e s c u e  + 0 .1  m X 
N u t t .  
Luzu  Za h a w a i i e n s i s  . . . . .  + 0.2 m E 
Buch. 
NOTE:  % Cover: + = p r e s e n c e  
S t a t u s :  E = Endemic, I = Ind igenous ,  X = E x o t i c  
'on rocky o u t c r o p p i n g s .  
STUDY AREA #/45 
Map re fe rence :  156" 12 '  02" W Date s tud ied :  5 June 1977 
20" 43'  27" N 
Location: One-tenth mi le  (0.2 km) west of Bottomless P i t  on 
nor th- fac ing  s lope  of H 5 l Z l i ' i  along PalikG-W6lua T r a i l .  
E levat ion:  7400 f t  (2260 rn) . 
Aspect: - 45" nor th- fac ing  s lope .  
Tota l  vascular  p l a n t  cover:  1-5%. 
General d e s c r i p t i o n :  The s i t e  i s  a  r a t h e r  barren cinder  cone 
w i t h i t t l e  vege ta t ion .  
Subs t ra t e :  Cl inker ,  bombs, and some ash 
Surrounding a r e a :  - Surrounding a reas  a r e  s i m i l a r  i n  s u b s t r a t e  
and vege ta t ion .  
Climate: &ong the  d r i e s t  a reas  of t h e  Cra ter  D i s t r i c t .  The 
average annual r a i n f a l l  i s  40 inches (100 cm) per  yea r .  The 
a rea  i s  r a r e l y  immersed i n  cloud. 
Rat ionale  f o r  studying a r e a :  This a r e a  was sampled because 
i t  seems r a t h e r  t y p i c a l  of c inder  cones i n  t h i s  p a r t  of t h e  
Cra te r .  Fur the r ,  s ince  the  t r a i l  passes  along i t s  base ,  i t  
was poss ib le  t o  avoid d i s tu rb ing  t h e  f r a g i l e  c inder  cone 
s lopes .  Other c inder  cones nearby have s i lverswords on them, 
but  t h e r e  were none i n  t h e  immediate study s i t e .  The a rea  
forms p a r t  of a  t r a n s e c t  from PalikG t o  Kilohana. 
Number of specimens c o l l e c t e d :  
Flowering p l a n t s  0 
Ferns 0  
Lichens 3 
Bryophytes 0  
VEGETATION OF STUDY AREA # 4 5  
Stra- Species Common Name Cover Sta- tum % Height tus 
21 m R a i Z Z i a r d i a  m e n z i e s i i  Na'ena'e + 1.0 m E 
Gray 
<lm H y p o c h a e r i s  r a d i c a t a  Hairy cat's + 0.2 m X 
L. ear, gosmore 
T e t r a m o l o p i u m  humi  Ze Alpine + 0 . 1  m E 
(Gray) Hbd. tetramolopium 
A g r o s t i s  s a n d w i c e n s i s  Hawaiian bent + 0.3 m E 
Hbd. 
D e s c h a m p s i a  a u s t r a l i s  . . . . . + €9.3 m E 
Nees ex Steud. 
f. h a l e a k a z a e n s i s  
(Skottsb. ) Skottsb. 
A s p l e n i u m  t r i c h o m a n e s  '0wZli1i, 
L. spleenwort 
Pe Z l a e a  t e r n i f o l i a  Kalamoho, 
(Cav.) Link cliff brake 
P o l y p o d i u m  pe Z l u c i d u m  'Ae, 
Kaulf. 'ae-lau-nui 
NOTE: % Cover: + = presence 
Status: E = Endemic, I = Indigenous, X = Exotic 
STUDY AREA #46 
Map reference: 156O 12' 10" W Date studied: 6 June 1977 
20" 43' 28" N 
Location: One-tenth mile (0.2 km)northof 'ilfi'ilipu'u. 
Elevation: 6700 ft (2040 m) . 
Aspect: Flat. 
Total vascular plant cover: 30%. 
General description: Open pioneer scrub vegetation on 
pghoehoe flow. Low scrub species are present. Approximately 
30% of the pahoehoe is covered with the lichen Stereocaulon. 
Substrate: Undulating pBhoehoe flow with a little humus in 
cracks. 
Surrounding area: 'n'ilipuh to the south is vegetated with 
a denser scrub vegetation of the same general composition. 
The same pshoehoe flow is found to the north and east, and 
an 'a's flow is found to the west with a more open scrub. 
Climate: The area is dry, with average rainfall of 30 inches 
7 7 5  per year, most of which comes from a Sew storms. The 
area is occasionally covered by cloud. 
Rationale for studying area: This area was chosen for study 
as a constrast to 'O'ilipuru, and to compare with the vege- 
tation in the kFpuka north of 'o'ilipu'u and northwest of 
the study site. The area is associated with a transect 
running from PalikG to Kilohana. 
Number of specimens collected: 
Flowering plants 0 
Ferns 0 
Bryophytes 6 
Lichens 13 
VEGETATION OF STUDY AREA #46 
Stra- 9, Sta- Species Common Name Cover Height tus tum 
>.75 m S t y p h e  l i a  t ame i ame iae  
- 
(Cham. ) F. Muell. 
V a c c i n i u m  r e  t i c u l a t u m  
Sm. 
Dodonaea e r i o c a r p a  
Sm. 
<,75 m Coprosma e r n o d e o i d e s  
Gray var. m a u i e n s i s  
St. John 
Machaerina 
gnhn iae  f o r m i s  
(Gaud.) Kern 
Hypochaer i s  r a d i c a t a  
L. 
Osteome Zes 
a n t h y  Z Z i d i f o Z i a  (Sm. ) 
Lindl. 
PZantago Z a n c e o l a t a  L .  
T e t r a m o l o p i u m  h u m i l e  
(Gray) Hbd. 
A i r a  c a r y o p h y l l e a  L .  
D i a n e l l a  s a n d w i c e n s i s  
H .  & A.  
E r a g r o s t i s  b r o w n e i  
(Kunth) Nees in H. & A. 
F e s t u c a  d e r t o n e n s i s  
'A'ali'i 
ku-ma- kua 
~iikae-nEnE 
Hairy cat's 
ear, gosmore 
'clei , 
Hawaiian 
hawthorn 
 arrow-leaved 
plantain 
Sheep sorrel 
Small-flowered 
catchf ly 
Alpine 
tetramolopium 
Silver 
hairgrass 
'Uki'uki, 
Hawaiian 
dianella 
Brown ' s 
lovegrass 
. . . . .  
(All. ) Aschers. & Graebn . 
F e s t u c a  mega lu ra  Nutt. Foxtail fescue 
Holcus  Zanatus  L. Yorkshire fog, 
velvetgrass 
T r i s e t u m  g  Zomeratum Pili-uka, 
(Kunth) Trin. in mountain pili, 
Steud. he ' u-pueo 
NOTE: % Cover: + = presence 
Status: E = Endemic, I = Indigenous, X = Exotic 
VEGETATION OF STUDY AREA #46--Continued 
Stra- Common Name Cover % Height Sta- Species turn %us 
<.75 m Asp l en ium ' Iwa ' iwa + 0.1 m I 
ad ian tum-n igrum L. 
Pe l  l a e a  t e r n i f o l i a  Kalamoho, + 0.1 rn I 
(Cav.) Link cliff brake 
Polypodium p e l  l uc idum 'Ae, + 0 . 2  m E 
Kaulf . 'ae-lau-nui 
STUDY AREA #47 
Map reference: 156O 12' 14" W Date studied: 6 June 1977 
20" 43' 32" N 
Location: Kipuka north of qlilipu'u. 
Elevation: 6830 ft (2080 m). 
Aspect: South-facing slope. 
Total vascular plant cover: 100% 
General description: The vegetation in this kzpuka is a 
relictual Sophora  (mamane) forest which presumably once 
occurred throughout this portion of the park. The understory 
is dense with E u p a t o r i u m  (Maui pamakani) and P t e r i d i u m  (kxlau) . 
There is little (present) evidence of feral mammal impact, 
which may have been present in the past. The upper story 
here is relatively intact ( 6 8 % ) ,  while at a nearby site 
(Study Area #48) where goat disturbance is great the upper 
story cover is less than 5%. 
Substrate: Old 'a'5 with developed soil. 
Surrounding area: Surrounding this kFpuka is a rather recent 
'a'a tlow, and adjacent to that, a pzhoehoe flow. Both of 
these are vegetated with typical low open scrub vegetation 
(see Study Area #46), 
Climate: The area is dry, with average rainfall of 30 inches 
(75 cm) per year, most of which comes from a few storms. 
The area is occasionally covered by cloud, 
Rationale for studying area: This kipuka is the only one in 
the park where younger flows have enclosed a much older flow 
with a developed forest. The vegetation within the kipuka 
contrasts with the open scrub in the adjacent flows, as is 
obvious when one looks north from 'b'ilipu'u. This site was 
chosen for study because its vegetation was so obviously 
different from the surrounding vegetation, and because such 
a vegetation type had not heretofore been included in our 
studies. The flows surrounding this kzpuka may protect it 
to some extent from feral mammal impact. The area also falls 
along a major transect from PalikC to Kilohana. 
Number of specimens collected: 
Flowering plants 6 
Ferns 1 
Bryophytes 11 
Lichens 16 
VEGETATION OF STUDY AREA #47 
Stra- Common Name Sta- tum Species ' Height tus 
Sophora  c h r y s o p h y  l l a  MZmane , 
(Salisb. ) Seem. rnZmani 
Dodonaea e r i o c a r p a  'A'ali'i 
Sm. ku-ma-kua 
Coprosma montana Hbd. Pilo 
Eupa tor ium  adenophorum Maul pZ-makani, 
Spreng . white 
thoroughwort 
Pte r id iu rn  a q u i l i n u m  KT lau, 
(L.) Kuhn bracken fern 
var. decompos i t um  
(Gaud. ) Tryon 
Chenopodium oahuense  " Aheahea , 
(Meyen) Aellen ' Zweoweo , 
var. d i s c o s p e r r n u m l ~ o s b .  'ahea, alaweo 
Osteome Zes ' clei , 
a n t h y l Z i d i f o Z i a  (Sm. Hawaiian 
Lindl. hawthorn 
V a c c i n i u m  r e t i c u ~ a t u m l  'tihelo 
Sm. 
Lapsana communis L .  Nipplewort 
Rumex a c e t o s e l l a  L .  Sheep sorrel 
S t e n o g y n e  c r e n a t a  Crenate-leaved 
Gray stenogyne 
Deschampsia  a u s t r a l i s  . . . . . 
Nees ex Steud. 
f. ha Zeaka Z a e n s i s  
(Skottsb.) Skottsb. 
Holcus  Zanatus  L .  Yorkshire fog, 
velvetgrass 
Asp Zenium ' Iwa' iwa 
ad ian tum-n ig rum L. 
PeZZaea t e r n i f o l i a  Kalamoho, 
(Cav. ) Link cliff brake 
Polypodium pe l l uc idurn  'Ae, 
Kaulf. 'ae-lau-nui 
NOTE: % Cover: + = presence 
Status: E = Endemic, I = Indigenous, X = Exotic 
'on kTpuka edge. 
'vine in trees. 
STUDY A E A  #48  
Map re fe rence :  156" 0 9 '  15" W Date s tud ied :  6 June 1 9 7 7  
20" 4 3 '  35" N 
Location: Along t h e  unmarked t r a i l  between LZ' ie  Cave and 
Pal iku  a t  t h e  base of Kalapawili  Ridge. 
Elevat ion:  6700  f t  ( 2 0 4 0  m ) .  
Aspect: S l i g h t  eas t - f ac ing  s lope .  
Tota l  vascular  p l a n t  cover:  95%. 
General d e s c r i p t i o n :  The vege ta t ion  of the  s i t e  i s  a  
decadent mZmane f o r e s t  wi th  l a r g e ,  dying t r e e s ,  and few 
intermediate-s ized p l a n t s .  Dead stumps a r e  p r e s e n t .  There 
i s  much evidence o f  goat damage i n  t h e  a r e a .  This a rea  might 
be compared with Study Area #47 where t h e  mamane f o r e s t  i s  
s t i l l  i n t a c t ,  and f e r a l  mama1 d is turbance  has not  been as 
g r e a t .  Note t h a t  t h e  upper s t o r y  cover here  i s  l e s s  than 
5%, while i n  Study Area #47 i t  i s  60%. 
Subs t ra t e :  Al luv ia l  wash wi th  some ash in te r spe r sed  with a  
?ew exposed rocks of an underlying flow. 
Surrounding area :  To t h e  nor th  of t h e  s i t e  i s  t h e  nor th  
wal l  of t h e  C r a t e r ,  vegeta ted  by a  d is turbed  scrub community 
which grades i n t o  the  decadent msmane f o r e s t .  To the  south 
a r e  f a i r l y  r ecen t  l ava  flows with t y p i c a l  open low pioneer 
scrub (such a s  t h a t  a t  Study Area 1 / 4 7 ) .  The vegeta t ion  
along the  t r a i l  t o  t h e  e a s t  and west of t h i s  study a rea  i s  
s i m i l a r  t o  t h a t  of t h e  study s i t e .  
Climate: The a rea  i s  dry ,  with average r a i n f a l l  of 30 inches 
nc) per year ,  most of which comes from a few storms. 
The a rea  i s  occas ional ly  covered by cloud. 
Rat ionale  f o r  studying a r e a :  This a r e a  was once presumably 
a  much denser mamane i-orest  comparable t o  t h a t  a t  t h e  
kipuka n o r t h  of ' B 1 i l i p u ' u  (study Area { / 4 7 ) .  This s i t e  was 
chosen as  i t  represen t s  an a rea  where t h e  impact of browsing 
f e r a l  goats  has been severe on a  mzmane f o r e s t .  
Number of specimens c o l l e c t e d :  
Flowering p l a n t s  0 
Ferns 0  
Bryophytes 0 
Lichens 0 
VEGETATION OF STUDY AREA #48 
Stra- Common Name Cover Sta- Species tum % Height tus 
>l.5 rn S o p h o r a  c h r y s o p h y  l Z a  
(Salisb. ) Seem. 
0.45- S t y p h e l i a  t a m e i a m e i a e  
1.5 m (Cham. ) F. Muel1 
(0.75rn Pter i ,d iurn aquiZinurn 
- 
(L. ) Kuhn 
var. d e c o m p o s i t u m  
(Gaud. 1 Tryon 
H y p o e h a e r i s  r a d i c a t a  
L .  
V a c e i n i u m  r e t i c u l a t u r n  
Sm. 
E u p a t o r i u m  adenophorum 
Spreng . 
P l a n t a g o  l a n c e o l a t a  L .  
P o  Zycarpon  
t e t r a p h y l l u m  (L.) L .  
C a r e x  m a c l o v i a n a  
D'Urv. var. s u b f u s c a  
(W. Boott) Kuek. 
Deschampsia  a u s t r a l i s  
Nees ex Steud. 
f .  h a l e a k a l a e n s i s  
(Skottsb. ) Skottsb. 
LuzuZa h a w a i i e n s i s  
Buch. 
Poa p r a t e n s i s  L .  
MZmane , (5 2.0- E 
mzmani 3.5 m 
PCkiawe 5 0.75- I 
1.5 rn 
~ilau, 60 0.5 m E 
bracken fern 
Yorkshire fog, 58 0.4 m X 
velvetgrass 
Hairy cat's 5 0.2 m X 
ear, gosmore 
' Ehelo <5 0.5- E 
0.75 m 
Maui p3-makani, + 0.5- X 
white 0.75 m 
thoroughwort 
Narrow-leaved + 0.2 m X 
plantain 
Allseed + 0.1 m X 
Sheep sorrel + 0.1 m X 
St. Malo's + 0.1 m I 
sedge 
Kentucky 
bluegrass 
NOTE: % Cover: + = presence 
Status: E = Endemic, I = Indigenous, X = Exotic 
STUDY AREA #49 
Map reference: 156O 09' 11" W Date studied: 4 June 1977 
200 43' 27" N 
Location: Holcus grassland along unmarked trail between 
L2'ie Cave and Palikti at the base of Kalapawili Ridge. 
Elevation: ca 6600 ft (2010 m). 
Aspect: Flat land with full exposure. 
Total vascular plant cover: > 9 5 %  
General description: Holcus grassland of several acres. 
Substrate: Alluvial wash from north face. 
Surrounding area: Mixed native scrub, typical of this part 
of the Crater, surrounds this Holeus grassland. 
Climate: The area is dry, with avera e rainfall of 30 inches 
' 
per year, most of which comes from a few storms. 
The area is occasionally covered by cloud. 
Rationale for studying area: The Holcus grassland was 
studied because it represents a vegetation type which 
consists mostly of exotic species. Previous cattle-grazing 
within the Crater may have been the disturbance which caused 
this grassland to consist mainly of ~ 0 2 e u . s .  
Number of specimens collected: 
Flowering plants 0 
Ferns 0 
Bryophytes 0 
Lichens 2 
VEGETATION OF STUDY AREA # 4 9  
S t r a -  % S t a -  S p e c i e s  Common N a m e  H e i g h t  tus 
tum Cover 
<1 m HoZcus Zanatus  L. 
P t e r i d i u m  a q u i  l i n u m  
( L . )  Kuhn 
var .  decompos i tum 
(Gaud, ) Tryon 
Hypochaer i s  r a d i c a t a  
L .  
E p i l o b i u n  c i n e r s u m  
A.  R i c h .  
Rumez a c e t o s e l l a  L .  
C a r e x  mac lov inna  
D'Urv. v a r .  s u b f u s c a  
(W. Boot t )  Kuek. 
Deschampsia aus  t r a l i s  
Nees e x  S t e u d .  
f. haZeakaZaens i s  
( S k o t t s b .  ) S k o t t s b .  
Y o r k s h i r e  fog, 9 0  
v e l v e t g r a s s  
~ i l a u ,  < 5 
b r a c k e n  f e r n  
H a i r y  eat's + 
e a r ,  gosmore 
PGk3rnole, 4- 
w i l l o w  h e r b  
Sheep  sorrel  + 
S t .  M a l o ' s  + 
s e d g e  
NOTE: % Cover:  + = p r e s e n c e  
S t a t u s :  E = Endemic, I = I n d i g e n o u s ,  X = E x o t i c  
STUDY AREA #50A 
Map re fe rence :  156" 0 9 '  12"  W Date s tud ied :  7 June 1 9 7 7  
20" 42' 40" N 
Loeatign: One-third way across  upper Kaup6 Gap from e a s t  wall. 
-- 
Elevat ion:  6100 f t  (1860 m) 
Aspect: South-facing. 
To ta l  vascular  p l a n t  cover: 75%. 
General d e s e r i  t i o n :  Mixed r a t h e r  dense scrub vegeta t ion  t o  
1 . 5  m ( 4 . 9  f t  f- on a ' g  flow. The spec ies  p resen t  a r e  the  
common species  found throughout the Park. 
Subs t ra t e :  ' A ' a .  
Surrounding a r e a :  S imi lar  open scrub i n  a l l  d i r e c t i o n s .  
There a r e  a tew ash pockets i n  the  Gap where Metrosideros 
may be found. One of these  south of t h e  study s i t e  appears 
(using f i e l d  g lasses )  t o  have a  P t e r i d i u m  and HoZcus 
understory.  
Climate:  Annual r a i n f a l l  approximately 40 inches (100 cm). 
A harsh ,  hot environment in f requen t ly  shaded by cloud. 
Rat ionale  f o r  studying a r e a :  The vege ta t ion  a t  t h i s  s i t e  can 
be compared wi th  t h a t  o t  t h e  e a s t  and west s i d e s  of Kaup6 Gap 
(Study Areas # l 6 ,  #32, #33, #50B, and #5Z) . There appears t o  
be inc reas ing ly  g r e a t e r  goat damage i n  t h e  Gap a s  one moves 
from the  e a s t  t o  the  west s i d e .  The annual r a i n f a l l  decreases 
i n  the  same d i r e c t i o n .  
Nuplber of specimens c o l l e c t e d :  
Flowering p l a n t s  0  
Ferns 0  
Bryophytes 9 ( includes Area #50B) 
Lichens 3  
VEGETATION OF STUDY AREA #50A 
S t r a -  % S t a -  S p e c i e s  Common N a m e  He igh t  tus tum Cover 
1 . 0 -  S t y p h e Z i a  t ame iame iae  Piikiawe 2 5  1 . 0  m 1 
1 . 5 m  (Cham.) F.Muel1. 
Dodonaea e r i o c a r p a  ' A '  a l i  ' i 20 1 . 5  rn E 
Sm. ku-ma-kua 
<1 rn b7accinium r e t i c u l a t u r n  ' c h e l a  2 0  0 . 4  rn E 
Sm. 
Coprosma e r n o d e o i d e s  KTikae-nEn& + 0 . 3  rn E 
Gray v a r .  m a u i e n s i s  
S t .  John 
Hypochaer i s  r a d i c a t a  Hai ry  c a t ' s  + 0 . 2  rn X 
L. e a r ,  gssmore 
Holeus Zanatus  L. Y o r k s h i r e f o g ,  + 0 . 2 m  X 
v e l v e t g r a s s  
Machaerina 
g a h n i a e f o r m i s  
(Gaud.) Kern 
Po Zypodium pe l  lucidurn ' A e ,  + 0 . 2  rn E 
Kaulf . ' a e - l a u - n u i  
P t e r i d i u m  a q u i l i n u m  K i l a u ,  + 0 . 3  m E 
(L,) Kuhn bracken  f e r n  
v a r .  decompos i tum 
(Gaud. ) Tryon 
NOTE:  % Cover: + = p r e s e n c e  
S t a t u s :  E = Endemic, I = Ind igenous ,  X = E x o t i c  
STUDY AREA #SOB 
Map reference: 156' 09Y22" W Date studied: 3 June 1977 
20" 42' 36" N 
Location: Upper mid KaupG Gap, in scrub vegetation on ' a ' l  
flow.- 
Elevation: 5950 ft (1810 m) . 
Aspect: --- 20" south-facing slope. 
Total vascular plant cover: 60%. 
General description: The vegetation is a rather dense scrub 
vegetation to 1.5 m (4.9 f t )  consisting of the common scrub 
species. 
Substrate: ' A ' 3 .  
--
Surrounding area: Similar scrub vegetation is found in all 
directions with a few scattered pockets of M e t r o s i d e r o s  in 
ash deposits. 
Climate: Annual rainfall approximately 40 inches (100 cm). 
A harsh, hot environment infrequently shaded by cloud. 
Rationale for studying area: The vegetation of Kaup5 Gap 
changes from east to west with increasing goat damage and 
decreasing rainfall. This site can be compared with other 
sites in the Gap so that any continuum present in the vege- 
taticn may be observed (see Study Areas #16, #32,  1/33, (50A, 
and #52) . 
Number of speeilnens collected: 
Flowering plants 1 
Ferns 0 
Bryophytes 9 (includes Area #50A) 
Lichens 14 
VEGETATION OF STUDY AREA #50B 
S t r a -  S t a -  S p e c i e s  Common N a m e  Cover ' H e i g h t  tus 
tum 
1.0- S t y p h e Z i a  tarneiameiae PEkiawe 40 1.0m 1. 
1 . 5  rn (Cham.) F.Muell .  
Dodonaea e r i o c a r p a  ' A '  a l i  ' i 5 21.0 m E 
Sm. ku-ma-kua 
<I m V a e c i n i u m  r e  t i c u l a t u m  ' 6 h e l o  20 0.4 m E 
Sm. 
AnagaZZis  a r v e n s i s  L. S c a r l e t  -t 0 . 1  m X 
p i m p e r n e l  
Coprosma e r n o d e o i d e s  KGkae-nEnE c 0 . 4  m E 
Gray v a r ,  m a u i e n s i s  
S t .  John  
E p i  l o b i u v  c inereurn PTikZmoPe , + 0.2 m X 
A. R i c h . .  w i l l o w  herb  
E u p a t o ~ i u r n  a d e n o p h o ~ u ~  Maui p5-makani., + 0 . 3  m X 
Spreng .  w h i t e  
t ho roughwor t  
Gnaphal ium purpureum 
L. 
Hypochaer i s  r a d i c a t a  
L .  
Osteome Zes 
a n t h y  Z Z i d i f o l i a  (Sm. 
L i n d l .  
Po Zycarpon 
t e t r a p h y l l u m  ( L . )  L. 
Humez a c e t o s e Z l a  L .  
Verbena  Z i t o r a l i s  HBK. 
Deschampsia  a u s t r a l i s  
N e e s  e x  S t e u d .  
f. h a l e a k a l a e n s i s  
( S k o t t s b .  ) S k o t t s h .  
Fes t u c a  mega ZuPa 
N u t t .  
HoZcus Zann tu s  L. 
P u r p l e  cudweed 
H a i r y  c a t ' s  
e a r ,  gosmore 
' filei , 
~ a w a i i a n  
hawthorn  
A l l s e e d  
Sheep  s o r r e l  
- - 
Owi,  h a '  u ~ w ? ,  o i ,  
weed v e r b e n a  
F o x t a i l  f e s c u e  
Y o r k s h i r e  f o g ,  
v e l v e t g r a s s  
NOTE:  % Cover:  + = p r e s e n c e  
-- 
S t a t u s :  E = Endemic, I = I n d i g e n o u s ,  X = E x o t i c  
VEGETATION OF STUDY AREA #SOB--Continued 
Stra- % Sta- Species Common Name Cover Height tus tum 
m Machaerina 
gahniaeformis 
(Gaud.) Kern 
Sporobolus africanus 
(Poir.) Robyns & 
Tournay 
EZaphog Zossurn h i r t u r n  
(Sw. ) Chr. var. micans 
(Mett.) Chr. 
Asp Zenium trichomanes 
2. 
Pe llaea ternifo lia 
(Cav.) Link 
Pteridium aquilinum 
(L.) Kuhn 
var. decompositum 
(Gaud. ) Tryon 
African 
dropseed, 
rattail grass 
'Ekaha 
'0wZi1i1i, 
spleenwort 
Kalamoho , 
cliff brake 
~ i l a u ,  
bracken fern 
STUDY AREA #51 
Map reference: 156" 09' 26" W Date studied: 7 June 1977 
20" 42' 29" N 
Location: West of Study Area #50B, upper mid Kaup6 Gap. 
Elevation: - (1770  m). 
Aspect: Slight south-facing slope. 
Tctal vascular plant cover: 25%. 
-* 
General description: The vegetation of the study area 
consists ot widely spaced 'bhi'a trees, and below them, a 
ground cover of exotic species, Same of the species 
occurring in the adjacent scrub are also present. 
Substrate: Ash deposit with rock outcroppings of 'a'a flow. 
Surrounding area: Surrounding areas are vegetated by rather 
open low scrub as at Study Area #50B, 
Climate: Annual rainfall approximately 40 inches (100 cm). 
A harsh, hot environment infrequently shaded by cloud. 
Rationale for studying area: This site was chosen for 
study so that the vegetation in the pockets of '6hi'a 
could be contrasted with the scrub vegetation in other areas 
of the Kaup6 Gap. 
Nunber of specimens collected: 
Flowering plants 4 
Ferns 1 
Bryophytes 6 
Lichens 15 
VEGETATION OF STUDY AREA # 5 1  
S t r a -  9. S t a -  S p e c i e s  Common N a m e  Co;er H e i g h t  tus 
tum 
> l . 5  m M e t r o s i d e r o a  e o l l i n a  
( J . R .  6 G . F o r s t .  ) Gray 
s u b s p .  po l ymorpha  ' 
(Gaud. ) Rock. 
1 .0-  S t y p h e l i a  t a m e i a m e i a e 2  
1 . 5 m  (Cham.) F.Muell .  
(1 m A n a g a Z l i s  a r v e n s i s  L. 
Gnnpha l i u m  purpureum 
K o r t h a l s e  l l a  
c o m p % a n a t a 3  (v .T iegh .  
E n g l e r  
O s t e o m e l e s  
a n t h y  Z Z i d i f o l i a  (Sm.) 
L i n d l .  
Po Zycarpon 
t e t r a p h y  l l u m  (L.) L.  
Verbena  l i t o r a l i s  HBK.  
Deschampsia  a u s t r a l i s  
Nees e x  S t e u d .  
f .  h a l e a k a l a e n s i s  
( S k o t t s b .  ) S k o t t s b .  
D i g i t a r i a  s p .  
F e s t u c a  megalura  
N u t t .  
Holcus  l a n a t u s  L .  
Juncus  b u f o n i u s  L .  
' G h i k - l e h u a ,  PO 2.0- 
l e h u a  3 .0  m 
Pckiawe 1 5  1 . 0 -  
1 . 5  m 
S c a r l e t  + 0 . 1  m 
pimperne i 
Maui pZ-makani, + 0 . 3  m 
w h i t e  
t ho roughwor t  
P u r p l e  cudweed + 0 . 1  m 
' Ulei, + 0.4 m 
Hawaiian 
hawthorn  
A l l s e e d  + 0 . 1  m 
- - 
Owi, h a '  u6wI, o i ,  + 0 . 3  m 
weed v e r b e n a  
. . . . .  + 0 .4  rn 
. . . . .  + ( 0 . 1  m 
F o x t a i l  f e s c u e  + 0 . 1  m 
Y o r k s h i r e  f o g ,  + 0 . 3  m 
v e l v e t g r a s s  
Common t o a d  + 0 . 1  m 
r u s h  
N O T E :  % Cover:  + = p r e s e n c e  
S t a t u s :  E = Endemic, I = I n d i g e n o u s ,  X = E x o t i c  
' ~ 0 t h  r e d  and y e l l o w  forms blooming.  
2 ~ o s t l y  n o t  f l o w e r i n g .  
3 ~ o s t  unknown. 
VEGETATION OF STUDY AREA #51--Continued 
Stra- % Sta- Species Common Name Cover Height tus tum 
< I  m Machaerina 
gahniae formis 
(Gaud.) Kern 
EZaphogZossum hirtum 
(Sw.) Chr. var. micans 
(Mett. ) Chr. 
Pe Z Zaea ternifolia 
(Cav,) Link 
Pteridium aquiZinum 
( L . )  Kuhn 
v a r ,  decompositum 
(Gaud. ) Tryon 
Kalamoho, + 0.1 m I 
cliff brake 
~ i l a u ,  + 0.3 m E 
bracken fern 
STUDY AREA #52 
Map re fe rence :  156" 09' 42" W Date s tud ied :  7 Jun.e 1977 
20" 41' 57" N 
Location: West s i d e  of KaupG Gap; j u s t  e a s t  of l a r g e  stream 
runnsng down west s i d e  of Kaup6 Gap. 
Elevat ion:  5300 f t  (1620 m). 
Aspect: 10" south-facing s lope .  
Total  vascular  p lan t  cover:  50%. 
- 
The vegeta t ion  a t  t h i s  s i t e  c o n s i s t s  
heZ ia  (pckiawe) scrub wi th  few o the r  
i k i  Dodonaea i n  c rack ,  and some 
. Many exo t i c  herbs a r e  present--a  
r e s u l t  s f  f e r a l  mammal d is turbance .  
Subs t ra t e :  Undulating o ld  ' a l Z  flow. 
Surrounding a rea :  The r i v e r  t o  the  e a s t  has M e t r o s i d e r o s  
( ' 6 h i ' a )  i n  i t ,  but otherwise most of the  surrounding 
vegeta t ion  i s  s i m i l a r  t o  t h a t  of the  study a r e a .  
Climate: Annual r a i n f a l l  approximately 40 inches (100 cm). 
Aharsh, hot  environment in f requen t ly  shaded by cloud. 
Rat ionale  f o r  studying a r e a :  The 
changes frrom e a s t  t o  west with i n  
decreasinn r a i n f a l l .  This s i t e  i 
- 
many e x o t i c  spec ies  p r e s e n t ,  and 
t h i s  s i t e  S t y p h e l i a  (pakiawe) i s  
s p e c i e s ,  while  a t  more e a s t e r l y  s 
and #5OB) Dodonaea and V a c c i n i u m  
e x o t i c  spec ies  a r e  more abundant 
s i t e s  of -  t h i s  t r a n s e c t .  
Number of specimens c o l l e c t e d :  
Flowering p l a n t s  11 
Ferns 0  
Bryophytes 8 
Lichens 12 
vegeta t ion  of Kaup6 Gap 
creas ing  goat damage and 
s  heav i ly  goat damaged, wi th  
q u i t e  dry.  Note t h a t  a t  
t h e  dominant and only shrub 
, i t e s  (Study Areas # l 6 ,  #50A, 
a r e  a l s o  p r e s e n t .  F u r t h e r ,  
here  than a t  t h e  o the r  
VEGETATION OF STUDY AREA #52 
Stra- % Common Name Cover Sta- Species Height tus tum - 
0 . 7 5 -  S t y p h e l i a  tameiarneiae  
1.5m (Cham.) F.Muel1. 
< .75m A n a g a Z l i s  a r v e n s i s  L. 
Cen taur ium  e r y t h r a e a  
Rafn. 
Ceras  t i u m  v u l g a t u m  L .  
C i r s i u m  vuZgare  (Savi) 
Tenore 
Dodonaea e r i o c a r p a l  
Sm. 
E p i l o b i u m  c i n e r e u m  
A. Rich. 
E r i g e r o n  b o n a r i e n s i s  
L. 
Eupa tor ium  adenophorum 
Spreng . 
GnaphaZium purpureum 
L. 
f l e t e r o t h e c a  
g r a n d i f l o r a  Nutt. 
Hypochaer i s  r a d i c a t a  
L. 
~ o r t h a l s e Z Z a  
comp2anata  (v. ~iegh. ) 
Enqler 
L y  t h rum  mar i t imum HBK. 
Osteome l e s  
a n t h y  Z Z i d i f o  Zia  
(Sm. ) Lindl. 
Scarlet + 
pimpernel 
Bitter herb, + 
European 
centaury 
Larger mouseear + 
chickweed, 
nehine-hZuli 
Pua-kala, + 
bull thistle, 
spear thistle 
'A'ali'i + 
ku-ma-kua 
PiikZmole , + 
willow herb 
Ilioha, hairy + 
horseweed 
Maui pS-makani, + 
white 
thoroughwort 
Purple cudweed + 
Telegraph plant + 
Hairy cat's + 
ear, gosmore 
Hulu-moa + 
~GkZmole + 
' clei, + 
Hawaiian 
hawthorn 
NOTE: % Cover: + = presence 
Status: E = Endemic, I = Indigenous, X = Exotic 
l~eiki in crack. 
VEGETATION OF STUDY AREA #52--Continued 
Stra- Sta- Species Common Name tum Cover % Height tus 
< .75m OxaZis  c o r n i c u l a t a  L. 'Ihi-'air + 0.1 rn X 
yellow wood 
sorrel 
Po l y  c a r p o n  Allseed + 0.1 m X 
t e t r a p h y l l u m  ( L . )  L. 
Rumex a c e t o s e l l a  L. Sheep sorrel + 0.1 m X 
T r i f o  Zium d u b i m  European + 0.1 m X 
Sibth, yellow clover, 
shamrock 
Unident. 2265 (sterile) . . . . . + 0.1 m X 
(Cornpositae?) 
A g r o s t i s  avenacea  He ' u-pueo + 0.1 rn X 
Gmel . 
A i r a  caryophy  l Zea L .  Silver + 0.1 m X 
hairgrass 
Bromus r i g i d u s  Roth Ripgutgrass + 0.2 m X 
D i g i t a r i a  v i o l a s c e n s  KTikae-pua'a-uka + 0.1 m X 
Link 
F e s t u c a  d e r t o n e n s i s  . . * . .  + 0.2 m X 
(All. ) Aschers. & Graebn. 
F e s t u c a  mega lu ra  Foxtail fescue + 0.1 m X 
Nutt. 
G a s t r i d i u m  v e n t r i c o s u m  Nittgrass + 0.2 rn X 
(Gouan) Schinz & Thell. 
Sporobo  Zus a f r i c a n u s  A£ rican + 0.2 m X 
(Poir. ) Robyns & dropseed, 
Tournay rattail grass 
A s p l e n i u m  t r i c h o m a n e s  'OwZli'i, + 0.1 m I 
L. spleenwort 
Pe ZZaea t e r n i f o  l i a  Kalamoho, -+ 0.1 m I 
(Cav.) Link cliff brake 
P t e r i d i u m  a q u i  l i n u m  ~Tlau, + 0 . 3  m E 
( L . )  Kuhn bracken fern 
var. decompos i t um  
(Gaud. ) Tryon 
STUDY AREA 1/53 
Map reference:  156O 09' 18" W Date s tud ied :  7 June 1977 
20" 41' 19" N 
Location: Near the  S c h i n u s  t r e e ,  1 / 4  mile ( 2 1 5  km) e a s t  of 
the  west wal l  of Kaupo Gap. 
Elevat ion:  4250 f t  (1300 m). 
A s p  : S l i g h t  south-f acing s lope .  
n t  cover:  50% (30% cons i s t ing  of dead and 
akiawe] debr is )  
: The goat damage a t  t h i s  s i t e  i s  severe .  
a n t  (and only na t ive )  shrub spec ies ,  
were occas ional ly  pruned i n t o  t r e e s ,  with t h e i r  crowns out  of 
reach of the  goa t s ,  but  more o f t e n  they were shrubs l e s s  than 
one meter t a l l  wi th  only a few green leaves remaining on them, 
The he ight  of the  t a l l e s t  S t y p h e Z i a  " t r e e s , "  t o  2 . 5  rn ( 8 . 2  f t ) ,  
would i n d i c a t e  t h a t  t h i s  a r e a  a t  one time cons i s t ed  of a 
S t y p h e Z i a  f o r e s t .  The damage t o  the  vegeta t ion  i s  probably 
g r e a t e s t  here  because of poor a c c e s s i b i l i t y  by hun te r s .  
Subs t ra t e :  Developed s o i l  wi th  exposed rocks of underlying 
1 ava . 
Surrounding a r e a :  The damage by f e r a l  animals decreases e a s t  
ok the  west wa l l  of ~ a u p 6  Gap, and the  vegeta t ion  j u s t  one-half  
mile  e a s t  of t h i s  s i t e  i s  a f a i r l y  dense, t a l l  (2.5 m 18.2 f t ] )  
S t y p h e l i a  f o r e s t .  Downslope (south) of t h i s  s i t e  the  damage 
t o  t h e  n a t i v e  scrub i s  g r e a t ;  upslope (north)  the  vegeta t ion  
i s  no t  so damaged as  a t  t h i s  s i t e .  
Climate : Very d ry ,  p a r t i c u l a r l y  during the  summer, R a i n f a l l  
-1 s  approximately 40 inches (100 cm) per  year .  The a rea  i s  
occas ional ly  immersed i n  cloud. 
Rat ionale  f o r  s tudying a r e a :  This a rea  i s  one of t h e  most 
damaged areas  i n  the  Park,  and therefore  i t  was necessary t o  
sample i t  t o  compare i t  with o t h e r  s i t e s  wi th  l e s s  f e r a l  mammal 
impact. The impact of goats  i s  so heavy t h a t  t h e r e  i s  a 
p e r s i s t e n t  odor of goats  i n  the  a rea .  
Number of specimens c o l l e c t e d :  
Flowering p l a n t s  14 
Ferns 0 
Bryophytes 8 
Lichens 18 
VEGETATION OF STUDY AREA # 5 3  
S t r a -  % S t a -  S p e c i e s  Common Name Height  tus tum Cover 
2 1  m S t y p h e Z i a  t ame iame iae  
(Cham.) F.Muel1. 
S c h i n u s  
t e r e b i n t h i f o l i u s  Raddi 
B i d e n s  p i l o s a  L .  
Cen taur ium  e r y t h r a e a  
Rafn. 
C,iri;ium v u l g a r e  ( S a v i )  
Tenore 
CoccuZus f e r r a n d i a n u s  
Gaud. 
E r i g e r o n  b o n a r i e n s i s  
L .  
Eupa to r ium  adenopkorum 
Spreng . 
Gnapha Zium purpureum 
L .  
H y p o c k a e r i s  r a d i c a t o  
L .  
Lep id ium  v i r g i n i c u m  
E. 
Lythrum mar i t imum HBK.  
Osteome Zes 
a n t k y  2 Z i d i f o  l i a  
(Sm.) L i n d l .  
O x a l i s  c o r n i c u Z a t a  L .  
PoZycarpon 
t e t r a p h y  Zlum (L. ) L. 
Piikiawe 301 1.0-  
2.5  m 
W i l e l a i k i ,  + 2 . 0  rn 
C k r i s t m a s b e r r y  
S c a r l e t  + 0 . 1  m 
p imperne l  
KT-nehe, kYr + 0 . 2  rn 
Span i sh  n e e d l e  
B i t t e r  h e r b ,  + 0 . 1  m 
European 
c e n t a u r y  
Pua-kala ,  + 0 . 2  m 
b u l l  t h i s t l e ,  
s p e a r  t h i s t l e  
Huehue, h u e ' i e  + 2 . . .  
I l i o h a , h a i r y  + 0 . 2 m  
horseweed 
Maui pZ-makani, + 0.2 m 
w h i t e  
thoroughwort  
P u r p l e  cudweed + 0 . 1  m 
Ha i ry  c a t ' s  + 0 . 1  m 
e a r ,  gosmore 
Wild + 0 . 1  m 
p e p p e r g r a s s  
PiikBmole + 0 . 1  m 
f i leif  + 0 . 3  m 
Hawaiian 
hawthorn 
I h i -  a i ,  + 0 . 1  m 
ye l low wood 
s o r r e l  
A l l s e e d  + 0 . 1  m 
N O T E :  % Cover: + = p r e s e n c e  
S t a t u s :  E = Endemic, I = Ind igenous ,  X = E x o t i c  - - 
'including and c o n s i s t i n g  mos t ly  of dead and dy ing  p l a n t s .  
' v i n e .  
VEGETATION OF STUDY AREA #53--Continued 
Stra- % Sta- Species Common Name Height tus 
tum 
<1 m S i Z e n e  g a Z l i c a  L. Small-flowered + 0.1 m X 
catchf ly 
- - 
Verbena  Z i t o r a Z i s  HBK. Owi, ha'u?jwi, oi, + 0.2 m X 
weed verbena 
A g r o s t i s  a v e n a c e a  He 'u-pueo + 0.1 m X 
Gme 1. 
A i r a  caryophy  Z l ea  L .  Silver + 0.1 m X 
hairgrass 
Bromus r i g i d u s  Roth Ripgutgrass + 0.1 m X 
Deschampsia  aus  t r a l i s  . . . . .  + 0.3 an X 
Wees ex Steud. 
f. h a l e a k a l a e n s i s  
(Skottsb. ) Skottsb. 
D i g i t a r i a  v i o  Zascens  KEkae-pua'a-uka + 0.1 m X 
Link 
F e s t u c a  mega lu ra  Foxtail fescue + 0.1 m X 
Nutt . 
G a s t r i d i u m  v e n t r i c o s u m  Nittgrass + 0.2 m X 
(Gouan) Schinz & Thell. 
RhyncheZy trum r e p e n s  Natal redtop + 0.2 m X 
(Willd.) C.E.Hubb. 
Sporobo  l u s  a f r i c a n u s  A£ rican + 0.2 m X 
(Poir. ) Robyns & dropseed, 
Tournay rattail grass 
AspZenium t r i c h o m a n e s  'OwZli'i, + 0.1 m I 
L. spleenwort 
PeZZaea t e r n i f o z i a  Kalamoho, + 0.1 m I 
(Cav.) Link cliff brake 
P t e r i d i u m  aqu iZ inum ~ilau, + 0.3 m E 
(L. ) Kuhn bracken fern 
var, decompos i tum 
(Gaud. ) Tryon 
STUDY AREA 1\54 
Map re fe rence :  156' 08' 50" W Bate s tud ied :  7 June 1977 
20" 41' 29" N 
Locatfon: Lower m i d  Kaupb Gap. 
Elevat ion:  4 5  ft ( 1 3 7 0  *I 
Aspect: 15" south-facing s lope.  
To ta l  vascular  p l a n t  cover:  75%. 
: Dense S t y p h e t i a - D o d o n a e a  scrub f o r e s t  
o a t  droppings a r e  p r e s e n t ,  but  damage i s  
no t  nea r ly  as severe a s  Study Area 1/53 f u r t h e r  west.  
Subs t ra t e  : Rocky undulat ing ' a '  5 flow. 
: Surrounding areas  are s i m i l a r .  There 
g pocket of sun ta turn  e l t i p t i c u m  a few 
gulches t o  t h e  west of t h e  s i t e ,  bu t  o the r  than t h a t  the  
vegeta t ion  i s  f a i r l y  homogeneous. 
Climate: Very dry ,  p a r t i c u l a r l y  during the  summer. R a i n f a l l  
i s  approximately 40 inches (100 cm) pe r  year .  The a r e a  i s  
occas ional ly  immersed i n  cloud. 
Rat ionale  f o r  studying a r e a :  This s i t e  i s  p a r t  of a 
c ransec t  across  Kaupb Gap which includes Study Areas 4/40 
and #53, and i s  rep;esentative of Kaup5 Gap, and the  Dodonaea 
f o r e s t J s c r u b  t o  the  e a s t .  
Number of specimens c o l l e c t e d :  
Flowering p l a n t s  5 
Ferns 0 
Bryophytes 0 
Lichens 24 
VEGETATION OF STUDY AREA # 5 4  
S t r a -  % S t a -  S p e c i e s  Common N a m e  Cover H e i g h t  tus turn 
1 . 5 -  S t y p h e l i a  t ame iame iae  Piikiawe 40 2 .0 -  I 
3 . O m  (Cham.) F.Mue1.I. 3 . 0  m 
Dodanaea e r i o e a r p a  ' A k l i ' i  30 2 .0-  E 
Sm. ku-ma-kua 3 . 0  rn 
Coprosma montana Hbd. P i l o  -t 2 .5  m E 
0,75- V a c c i n i u m  r e t i c u Z a t u m  '6hela 1 0  0 .75-  E 
1 . S m  Sm. 1 . 5  rn 
*: .75 m E u p a t o r i  xnr ndenophorum Maui pZ-makani, 1 0  0 . 5  m X 
S p r e n g .  w h i t e  
t h o r o u g h w o r t  
i3escharnpsia a u s t r a l i s  . . - . .  1 0  0.5 m E 
Nees ex S t e u d .  
5. h a Z e a k a Z a e n s i s  
(Skattsb. ) S k o t t s b .  
C o c c u l u s  f e r r a n d i a n u s  Huehue ,  h u e ' i e  + . . E 
Gaud. 
f l y p o c h a e r i s  r a d i c a t a  H a i r y  c a t ' s  + 0 . 2  m X 
L. e a r ,  g o s m o r e  
D i g i t a r i a  v i o l a s c e n s  KTikae-puala-uka + Q.1 m X 
L i n k  
F e s t u c a  megaZura F o x t a i l  f e s c u e  + 0 . 1  m X 
N u t t .  
Holcus  l a n a t u s  L. Y o r k s h i r e  f o g ,  + 0 . 2  rn X 
v e l v e t g r a s s  
Ps ! j l en ium  ' Iwa ' i w a  + 0 . 1  m I 
adzanturn-nigrum L. 
P e l l a e a  t e r n i f o l i a  Kalamoho , + 0 . 1  m I 
( C a v . )  L ink  c l i f f  b r a k e  
P t e r i d i u m  u q u i  Zinum KT lau, + 0 . 3 m  E 
(L.) Kuhn b r a c k e n  f e r n  
var .  deeornposi tum 
(Gaud .  ) Tryon 
NOTE:  % C o v e r :  + = p r e s e n c e  
S t a t u s :  E = Endemic ,  I = I n d i g e n o u s ,  X = ~ x o t i c  
STUDY AREA 1/55 
Map reference:  156O 08' 45" W Date s tud ied :  8 dune 1973 
20" 44' 08" N 
Location: J u s t  nor th  of t r a i l  from Lau'ulu T r a i l  t o  
Wai ' Znapanapa. 
Elevat ion:  8020 f t  (2440 m) . 
Aspect : North-facing s lope .  
Tota l  vascular  p l a n t  cover:  95% 
General desc r ip t ion :  Deschampsia tussock grass land of 
seve ra l  a c r e s .  There a r e  channels between the  tussocks-- 
caused e i t h e r  by p i g  root ing  o r  by accumulation of  tussock 
grass  and ground s e t t l i n g .  This grass land i s  denser than 
s i m i l a r  grass lands  wi th in  Waleakala Cra te r .  Small p l a n t s  of 
Vaccinium berberifoZium a r e  found a t  the  bases of t h e  tussocks.  
Bryophytes a r e  confined t o  the  bases of the  grass  tussocks.  
Subs t ra t e :  Well-developed s o i l .  
Surrounding a rea :  Rocky outcrops adjacent  t o  t h i s  grassland 
a r e  vegeta ted  with scrub Vaccinium, and s l i g h t l y  e a s t  of 
t h e  grass land i s  a Vaccinium-Styphelia scrub (as a t  Study 
Area #20). 
Climate: R a i n f a l l  over 100 inches (254 cm) per  year  but my much higher  s i n c e  orographic clouds a r e  blown up 
the s lope  by t h e  p r e v a i l i n g  tradewinds. 
Rat ionale  f o r  studying a r e a :  This s i t e  i s  loca ted  
i n  t h e  Kalapawili  g rass l ands .  This l a r g e  expanse of high 
e l e v a t i o n  grass land i s  the  l a r g e s t  expanse of Descharnpsia 
grass land i n  t h e  park and the re fo re  i t  was approps ia te  t o  
sample i t .  This grass land i s  f a r  denser than small  a reas  
of Deschampsia i n  HaleakalZ Crater--except a t  Kaluanui 
where t h e  grass land i s  dense, but  i s  being choked i n  spo t s  
by Poa p r a t e n s i s .  The a r e a  i s  the  upper end of the t r a n s e c t  
up t h e  e a s t e r n  s i d e  of Kaup6 Gap. 
Number of specimens c o l l e c t e d :  
Flowering p l a n t s  2 
Ferns 0 
Bryophytes 13 
Lichens 20 
VEGETATION OF STUDY AREA #55 
S t r a -  % S t a -  S p e c i e s  Common N a m e  Cover H e i g h t  tus tum 
>O.5 m  Desehampsia  a u s t r a  l i s  
- 
N e e s  e x  S t e u d .  
f. h a l e a k n l a e n s i s  ' 
( S k o t t s b .  ) S k o t t s b .  
<Q.5m H y p o c h a e r i s  r a d i c a t n  
L. 
Holeus  l a n a t u s  L. 
V a c c i n i u m  b e r b e r i f o l i u m  
(Gray)  S k o t t s b .  
Carex  (mac Zoviana? 1 
( s t e r i l e )  
LuzuZa h a w a i i e n s i s  
Buch. 
H a i r y  c a t ' s  <5  0 . 2  m X 
e a r ,  gosmore 
Y o r k s h i r e  f o g ,  <5  0 . 3  m  X 
v e l v e t g r a s s  
Sheep sorrel + 0 . 1  m X 
Barbary- leaved  + 0 . 2  m E 
' 6 h e l o  
Sedge + 0 . 2  m . 
N O T E :  % Cover:  + = p r e s e n c e  
S t a t u s :  E = Endemic, I = I n d i g e n o u s ,  X = E x o t i c  
' o n l y  a  few f l o w e r i n g .  
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